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GENESIS OF THE PRESENT INVESTIGATION 


Since the discovery that Aedes aegypti (Stegomyia 
fasciata) transmit both yellow fever and dengue, thie 
stegomyia mosquitoes are receiving more and more 
attention. In Caleutta this species plays an im- 
portant part, for, apart from the nuisance caused 
during the monsoon period, it is responsible for all 
cases of dengue which assume epidemic proportions 
now and then. It is a source of grave potential 
danger also, for this species is the vector of yellow 
introduced, is likely te 

view of these facts a 


fever which, if once 
play havoe in India. In 
stegomyia survey was carried out in Calcutta by 
the Mosquito Control Department of the Caleutta 
Corporation in the month of August, which may be 
taken to be the month of maximum stegomyia pre- 
valence, in 1936. The work was undertaken at the 
request of the Government of India through the 
Government of Bengal, who write, ‘‘ The Government 
of India think that the progressive acceleration of 


international communications, particularly by air, 


increases the danger of an extension of yellow fever 
from West Africa to East Africa and from there to 
the Orient It is stated that in none of 
the major ports are the control measures adequate to 
safeguard India from the epidemic spread of yellow 
fever if once introduced. The Government of India 
consider it very important that some measurement of 
the degree of manifestation which exists at the major 
port should be carried out and they have asked the 
port authorities and those in the adjoining cities to 
work out a stegomyia-index of their respective areas. 
defined as the percentage of 
houses or which stegomyia 
mosquitoes were found breeding By this 
means figures will be obtained by which it would be 
possible to compare one port with another and any 


The index has been 


quarters inspected in 


one of the major ports with foreign ports.’’ 


Recently the Government of India have issued a 
notification (see appendix) under the Epidemic 
Diseases Act of 1897 prohibiting entrance into India 
of persons, within nine days of their being in an area 
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in which yellow fever exists or is suspected to exist. 
From the public h@alth point of view this is a move 
in the right direction as it has been proved that the 
Indian strain of Aedes aegypti & albopictus are capable 
of transmitting yellow fever (Barraud, 1934). In 
Calcutta all the factors necessary for the spread of 
yellow fever are present, the climatic conditions are 
favourable, the population is susceptible, there being 
no immunity whatsoever, the insect vector (Aedes 
egypti) is abundant; all that is necessary is the intro- 
duction of the virus by human or insect agency. 
Hitherto neither infected mosquitoes nor infected 
human beings have been introduced into India and 
the length of the voyage from infected countries has 
been an effective barrier. The introduction of rapid 
travel by air has revolutionized the whole situation and 
now it is quite possible for an wroplane to travel from 
West Africa, one of the endemic foci of yellow fever, 
to India so rapidly, that if a passenger had been bitten 
by an infected mosquito, he might be in a highly 
infective condition after reaching his destination or 
in the alternative the wroplane might carry infected 
mosquitoes from West Africa to India. It was shown 
by Griffits and Griffits (1931) in America that “* with 
conditions at air-ports which permit mosquitoes getting 
abroad, it might be expected that approximately one- 
fifth of the original number entering the plane, would 
be transported long distances—at least 1,250 miles in 
one day—in spite of repeated landings, opening of 
doors, hatches and windows, and refueling, unload- 
ing and loading of cargo taking place.’’ These 
workers also collected mosquitoes from roplanes 
immediately after their arrival and in 102 inspections 
29 mosquitoes were caught. 


ENTOMOLOGICAL ASPECT 


Aedes agypti and Aedes albopictus are the 
principal stegomyia mosquitoes of Calcutta. Aedes 
iyengari, Aedes andamanensis have also been recorded 
as found occasionally (Senior White, 1934) but numeri- 
cally they are so scanty that they are of no practical 
inportance. 

Aedes aegypti and Aedes albopictus are distinguish- 
ed from each other both in adult and larval stages 
by the following characteristics :— 

AEDES AEGYPTI 
Adult: Mesonotum is marked with a pair of lateral curved 
white lines, and usually also with a pair of sub-median 
yellowish lines. 


Larva: There are 8-12 comb teeth with well-developed 
lateral denticles. 
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AEDES ALBOPICTUS 


Adult: Mesonotum has a narrow median white line running 
nearly the whole length; silvery basal bands on dorsum 
of abdomen present. 


Larva: ‘There are 8-12 comb teeth without lateral denticles. 


Aedes aegypti is a domestic mosquito. Its acti- 
vities of feeding, breeding and sheltering are carried 
on almost exclusively around human habitations. Its 
breeding places are almost without exception in 
domestic collections of water. It does not breed in 
water in contact with earth, hence katcha drains, 
tanks and ponds are of no importance so far as this 
species is concerned. It breeds in Calcutta mainly in 
rain-water collecting inside any receptacle lying about 
in the yard, roof, etc., or in the masonry water-storage 
cisterns. It is a vicious biter and bites both during 
day and night. The bite is so irritating that an 
urticaria-like swelling occurs. Its range of flight is 
very small and wherever adults are found, breeding 
places can be detected in close proximity. 


Aeldus albopictus is now much less common than 
Aedes aegypti. Older records of Brunetti (1907) and 
Paiva (1912) show that albopictus was then the pre- 
dominating stegomyia mosquito of Calcutta. It is not 
a house-haunting species and breeds in tree-holes, 
bamboo-stumps, in collections of water in garden, 
etc. It does not usually breed in domestic collec- 
tions of water. 
breeding place. 


It bites mainly in open air near its 
Its range of flight is also small. 


The name of the species now known as Aedes 
wgypti has undergone many changes. Jt was known 
at some time or other as Aedes argenteus, Stegomyia 
fasciata, Culex argenteus, Culex calopus, etc. It has 
now been decided that the correct name is Aedes 
(stegomyia) egypti, i.e. it belongs to the genus Aides, 
subgenus stegomyia, and @gypti is the name of the 
species. The genus Aides again belongs to the tribe 
Culicine, the other important genera of this tribe being 
Culex, Armigeres, ete. The tribe Culicini belongs to 
the family Culicide another important tribe of which 
is Anopheline. The family Culicide belongs to the 
order Diptera the other important families of this 


order being Muscide (flies) Psychodide (sand-flies), ete. 


Both yellow-fever and dengue are transmitted by 
Aedes aegypti. In 1908 the American Commission 
consisting of Reed, Carrol, Agramonte and Lazear 
proved that the virus of yellow-fever is transmitted by 
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Aedes aegypti and that there is a definite cycle of 
development within the mosquito. They also demon- 
strated that the mosquito becomes infected only if it 
bites during the first three days of the illness and after 
biting an infected person the inosquito is not capable 
of transmitting the disease to another person until 
about twelve days have elapsed. The insect remains 
capable of transmitting the infection for the rest of 
its life. The cycle of development of the virus of 
dengue is similar. It has been proved by Siler, Hall 
and Hitchens that the patient is infective to the 
mosquito only during the first three days of the illness 
and even on the third day the mosquito will frequently 
fail to become infected. Individuals in the late pro- 
dromal stage of the disease are capable of infecting the 
mosquito. There is a definite cycle of development of 
the virus in the mosquito, for the latter does not 

become infective before eleven days, 


Previous Work tn CaLcurra 


The Stegomyia problem is not a new one in 
Caleutta. It has engaged the attention of the public 
health authorities for a long time. As early as 1912 
Major McGilchrist was deputed to make a stegomyia 
survey of the port of Calcutta. Next year James in a 
scientific paper suggested the provision of a constant 
high pressure of water supply as a means of eradicat- 
ing the important breeding places of stegomyia 
mosquitoes. A stegomyia survey of two selected areas 
in Caleutta was carried out by Nandi in 1914-15. In 
the same year (1915) Christophers put forward a 
suggestion for the creation of an organisation for 
reducing the number of stegomyia mosquitoes in 
Calcutta and proposed that a complete scientific 
survey of mosquitoes extending over five years should 
be undertaken. This was endorsed by a special confer- 
ence convened to frame a scheme for securing better 
sanitary control over the port of Caleutta and its 
environs. In an appendix to the report of the Confer- 
ence Dr. C. A. Bentley laid down detailed recom- 
mendations for the prevention of mosquito breeding in 
Caleutta (Bentley, 1918). A few years later Iyenger 
(1920) made an investigation into the mosquito problem 
of Calcutta and published an account in the course 
of which he wrote, ‘‘ The best anti-stephensi measure 
would be to introduce continuous water-supply. This 
would get rid of the cisterns and thus solve the 
stegomyia question as well.’’ The same remark was 
made by Basu (1930) in a paper recording the results 
of a mosquito-survey in Central Caleutta. Covell 
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(1932) found stegomyia breeding in many places along 
with A. Stephensi and recommended “ that the anti- 
mosquito organisation recently sanctioned by the 
Calcutta Corporation be in the first place directed 
against the breeding places of A. stephensi. Since 
these breeding places are the same as those favoured 
by Aedes aegypti (Stegomyia fasciata) the carrier of 
dengue and yellow-fever, and the mosquito which 
causes such annoyance by biting even in the day time 
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Incidence of breeding of Aedes Aegypti and of fresh 
cases of dengu in Calcutta during the year, 1934 
(after Knowles and Basu). 


in Calcutta, measures taken against A. stephensi will 
also be effective in case of these diseases and against 
mosquito nuisance generally.’’ Knowles and Basu 
(1934) made a survey of Acdes aegypti and other 
mosquitoes in an area one square mile in extent in 
Central Calcutta and recorded the typical breeding 
places and seasonal prevalence of Aedes egypti and 


” 


other mosquitoes. 


1V. SvTEGOMYIA-INDEX OF CALCUTTA 


Stegomyia-index has been defined ‘as _ the 
percentage of houses or quarters inspected in which 
In order 


” 


stegomyia mosquitoes are found breeding. 
to determine the stegomyia-index of Caleutta a 
thorough search was made for the presence of stego- 
myia larve in about five hundred premises in each 
Ward which is the unit for municipal administration. 
It may be mentioned in passing that for purposes of 
municipal administration Calcutta has been divided 
into thirty-two Wards. The stegomyia-index of each 
of these Wards was worked out by Mosquito Sub- 
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Inspectors who were either qualified medical men or 
passed Sanitary Inspectors and could distinguish 
stegomyia larve. Altogether 20,825 premises were 
searched in 82 wards, giving an average of about 650 
premises per Ward. In every Ward the houses selected 
were uniformly distributed all over the Ward. Special 
attention was paid to court-yards, out-houses, roofs, 
gardens, back and side spaces of buildings, where rain- 
water collecting in unserviceable articles, like broken 
cups, plates, earthen-ware vessels, empty cigarette and 
condensed milk tins, breeds stegomyia in very large 
numbers, 


Out of 20,825 houses searched, stegomyia larvie 
were found in 2,624 premises, i.e. the stegomyia-index 
of the city was 12-6 in August, 1936. Different wards 
showed different indices as tabulated below :— 


STEGOMYIA INDEX OF CALCUTTA. 


August, 1936. 


Ward. No. of houses Houses with Percentages. 
examined. stegomyia. 

I 35t 16 4°5 

“ 937 38 41 

3 828 20 2°4 

4 1,195 32 27 

5 667 66 99 

6 555 18 32 

7 419 112 20°7 

8 716 82 11'4 
. 9 541 59 92 
10 370 52 1471 
II 1,262 63 4°9 
12 196 34 17°3 
13 337 39 115 
14 348 30 8°6 
15 779 195 25°0 
16 & 17 558 404 70°6 
18 589 93 15°9 
19 520 7O 13°4 
20 410 75 18°2 
2r 751 105 21°9 
22 2,950 201 68 
22A 503 50 9°9 
23 467 62 13°2 
24 504 32 5°6 
25 486 105 21°6 
27 1,408 136 96 
28 (Beliaghata) 260 20 76 
29 (Maniktala) 192 21 10'9 
30 (Belgachia) 507 102 20° 
31 (Satpukur) 442 119 26'°9 
32 (Cossipore) 717 123 17°! 

20,825 2,625 


Percentage for the city—12°6. 


{ND GANGULI ae. 

Sparsely populated areas with open lands and 
gardens were found more heavily infested than congest- 
ed areas. Out of 8,107 houses searched in congested 
areas of the city, 6-2 per cent. were found breeding 
stegomyia larve, while, out of 12,251 houses searched 


MAP OF CALCUTTA. 





Figures in bracket indicate stégomyia index of each ward. 


in sparsely populated areas, 16:7 per cent. were 
Wards such as 1 to 6, 8 to 11, 13 
and 14 with about 150 persons or more per acre were 
regarded as congested areas while Wards 7, 12, 15 to 
25, 27 to 32, with a density of population less than 
100 and in most cases less than 40 persons per acre 
were regarded as sparsely populated areas. 


found positive. 


Stegomyia larve were invariably found in houses 
with flower-tubs and gardens. This was seen typi- 
cally in the houses of Europeans. During the survey 
2,555 premises inhabited mostly by Europeans and 
Anglo-Indians, with gardens and flower-tubs in most 
pases, were inspected, and 32-3 per cent. were found 
breeding stegomyia mosquitoes. 

In order to obtain an accurate information regard- 
ing the breeding places of stegomyia mosquitoes, 2,312 
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actual breeding places were analysed. It was found 
that breeding places may, for purposes of mosquito- 
control, be roughly divided into two types :—(i) un- 
serviceable articles and (ii) serviceable articles. In 
the former category are included broken earthen-ware 
plates, empty cigarette-tins, 
condensed milk and other preserved food tins, iron 


vessels, cups, mugs, 
drums, barrels, kerosene and ghee canisters, cocoanut- 
shells, broken garden-watering cans, scrap-iron, parts 
of broken machinery, etc., ete. None of these articles 
serve any useful purpose, and these are thrown on 
roofs, in courtyards, out-houses, back and side spaces 
of buildings or in some other inaccessible places. Rain. 
water collects in them and stegomyia mosquitoes 
RELATIVE IMPORTANCE OF DIFFERENT TYPES OF BREEDING 
PLACES IN STEGOMYIA PRODUCTION. 
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A Unserviceable articles like broken earthenware 
vessels, empty cigarette tins, etc. 
B_ Storage Cisterns. 
C _Fire-buckets. 
DD Flower Tubs. 
E Miscellaneous. 


breed in very large numbers. It was found that out 
of 2,312 breeding places about 66 per cent. were un- 
serviceable articles. All these breeding places could 
be destroyed without much cost or inconvenience on 
the part of the residents if the sanitary consciousness 
of the people could be roused. As regards the 
second type of breeding place they all serve some 
useful purpose. In this type may be included water 
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reservoirs for filtered and unfiltered water, fire- 


buckets, flower-tubs, anti-formicas, etc. In Calcutta 
both filtered and unfiltered water are supplied at high 
pressure only at certain hours of the day hence an 
enormous number of cisterns are in use throughout 
Unfiltered 


galvanised iron cisterns on roofs for flushing privies, 


the city. water is usually stored in 


and filtered water is usually stored in masonry 
cisterns. Stegomyia breeds in large numbers in 
these receptacles and specially in open masonry 


cisterns. Masonry cisterns necessary for various 
trade purposes are found in jute mills, rice mills, 
oil mills, jute presses, tanning depots, dyeing sheds, 
workshops, etc. The 


water of these cisterns are changed at long intervals 


cattle sheds, motor garages, 


hence the breeding of stegomyia is more profuse. 


The relative importance of the different types of 
the 


mosquitoes has been shown diagramatically. 


breeding places in wroduction of stegomyia 
P La) e 


CoNncLuUSION 

made in course of this 
Calcutta is infested by 
stegomyia that 
dengue, a disease transmitted by stegomyia mosqui- 
toes, is and 
Basu (1934) ‘‘ in heavily epidemic years something 
like 30-40 p.c. of the population may be affected (by 
air traffie during the 
greatly increased that yellow fever might be introduc- 
ed into India in the future ’’(Sinton, 1934). The 
advantages of control that it will 
prevent a nuisance and add to the amenities of life, 


statements 
that 


to { 


the 
paper it is 


From 
evident 
extent, and 


mosquitoes great 


prevalent and according to Knowles 


recent years, chances have 


stegomyia are 
dengue) and such epidemics must cost the commercial 
industries of Calcutta and the Government of Bengal, 
crores of rupees.’’ As regards yellow fever ‘‘ there 
is no doubt but that, with the great development in 
it will diminish, if not altogether eradicate, dengue 
and as regards yellow-fever stegomyia-control ‘‘might 
justly be regarded as a wise scheme of health insur- 
and expenditure of 
public money.”’ 


ance not as an unprofitable 


That stegomyia-control is possible has been 
amply demonstrated by the International Health 
Board of the Rockefeller Foundation. The anti- 


stegomyia service has been so successful in Brazil 
that ‘‘a few years ago in Rio de Janeiro it was 
essential to sicep at night under a mosquito-net; 
sndieaeond -..e.there is not a single mosquito-net in 











426 


Rio de Janeiro to-day and the same applies to many 
other towns not excluding those which formerly had 
the worst of reputations for yellow fever......... Not 
long certain countries refused to allow their 
nationals to emigrate to certain parts of Brazil or to 
land at certain ports on the coast owing to the risk 
of contracting yellow fever. ‘To-day it can be safely 
said that there is no reason for fear in landing in any 
(Morgan, 1935). 

In Caleutta the problem of stegomyia-control is 


ago 


port in Brazil.’’ 


very difficult on account of the absence of necessary 
In for where anti- 
stegomyia service has been so successful the Federal 
Law of May, 1932, enables the 
heavy fines and even imprisonment on persons who 
obstruct the men or fail to carry out the necessary 
for the control of stegomyia 
For example, a cistern which is found 
be 


legislation. Brazil, instance, 


service to impose 


orders of the service 
mosquitoes. 
not to be in a mosquito-proof condition must 
rendered so within 24 hours, failing which the house- 
holder is liable to penalties of increasing severity. 
From the diagram showing the relative importance 
of the different types of breeding places it will be 
seen that the unserviceable articles and the storage 
cisterns are responsible for about 82 per cent. of the 
total number of breeding Hence the only 
rational way of dealing with the stegomyia problem 
is to do away with the storage cisterns by instituting 
‘a continuous water supply at high pressure and by 


places. 


employing an adequate number of men for house to 
house inspection of all the premises at least once a 
week. The number of men necessary can be deter- 
mined by ‘‘an experimental tour with a chronometer 
in order to ascertain the exact time taken to 
plete the inspections ’’ as has been done in Brazil. 
House inspection will reveal all other sources of 
breeding like flower-tubs, fire-buckets, anti-formicas, 
and eventually control of all breeding places will be 
possible. . 


com- 


SuMMARY 


1. At the request of the Government of India 
a stegomyia-survey was undertaken in Calcutta in 
view of the increased danger of importation of yellow- 
fever by aerial traffic. 

2. The stegomyia-index, i.e., the percentage of 
houses infested with 
is 12-6. 


stegomyia larve, in Calcutta 
The principal species are Acdes egypti and 


Aedes albopictus, the former species being much more 
abundant than the latter. 
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3. Dengue is quite common in Calcutta every 
year during the rainy season and in heavy epidemics 
30-40 per cent. of the population is affected. 


4. With the introduction of rapid travel by air 
the danger of importing yellow fever into India is 
very great. 


5. The main breeding places of stegomyia mos- 


quitoes are rain-water collecting in unserviceable 
articles and water-storage cisterns both of which 


together are responsible for about 82 per cent. of the 
total number of breeding places (out of a total of 


2,312 breeding places examined). 
6. Continuous water supply at high 
and a thorough house to house inspection of all the 


pressure 


premises at least once a week ure necessary for con- 
trolling stegomyia mosquitoes. 


APPENDIX A 


Medical Officers’ Committee, (International Health) 
Office International D’ Hygiene Publique. 
April—May Session, 1935. 


Notes on a Tour of Inspection of the Co-operative 
Anti-yellow Fever Service in Brazil. 
Dr. M. T. Morgan, 
Delegate for Great Britain. 


THe ANTI-STEGOMYIA SERVICE. 


The anti-stegomyia service has been established on its 
present basis since 1930, its object being to clear towns of 
stegomyia, particularly the coastal towns which act as 
potential centres of infection and distribution of the disease. 
To this end a number of teams or ‘‘ guardas’’ have been 
appointed in each of the towns in which the service operates, 
whose duties are to make periodical visits to all houses and 
other buildings and their immediate surroundings, with a 
view to discovering and eradicating all possible sites which 
favour the laying of eggs, the breeding of larve and the 
harbouring of adult stegomyia. 


The town or area in which the service is operating is 
divided up into zones, each zone containing a number of 
blocks of houses. Each block of houses is numbered as also 
is every house in the block. The area of the zones, i.e the 
number of blocks of houses it contains is limited in such a 
manner that the inspection staff can, by following a fix 
itinerary, complete the inspection of all the houses in all the 
blocks in the zone in the period of one week. The system 
is worked out to the last detail, an experimental tour being 
made with a chronometer in order to ascertain the exact 
time taken to complete the inspection and so that it may be 
known at any given hour of any day in the week exactly 
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where one would expect to find the inspector during the 
course of his round. The inspectors carry out their inspection 
in exactly the same manner weck in and week out moving 
always in the same direction and at the same pace, with the 
result that the work becomes so automatic and follows so 
exact a routine that the chance of missing possible breeding 
places or larval deposits or the failure to detect adult 
mosquitoes in possible resting places is reduced to a 
minimum, 


The personnel of these squads are active intelligent young 
men; they all wear the uniform of the service which comprises 
a light khaki washable tunic and trousers, a peaked cap with 
a green band and the badge of the service and a green armlet. 
The wearing of this uniform is restricted to the service and 
is the subject of Federal Regulations which forbid its imita- 
tion or use by any body or persons not connected with the 
service. The result is that the men are known and recognised 
by the public and can easily be traced by the officers of the 
service during the course of their supervisory duties. The 
The personnel is divided up into squads according to the 
type of duties they are called upon to perform. Thus, for 
example, there is a squad of men whose sole duty is to enter 
houses, to inspect the domestic water supply cisterns, to 
ascertain whether it is properly sealed and incapable of 
acting as a breeding place. There is another squad whose 
duty it is to inspect all the rain water gutters for accumula- 
tions of water. Another squad inspects the sewers and traps 
in the streets and searches for accumulations of water in the 
neighbourhood of the houses. Another squad visits the 
houses to capture adult mosquitoes with a view to their 
examination and identification in the laboratory. Placed 
over these men are Supervisory Officers known as ‘‘ Guada 
Chefes ’’ whose duty is to visit various sites and houses in 
the districts where they would expect at any given moment 
a member of a squad to be carrying out his duties and to 
ascertain whether the man at that moment is at the spot 
where he should be found and is, in fact, carrying out his 
duties. Their task is facilitated by the fact that each man at 
work carries with him a flag of design differing according to 
the nature of the work he is carrying out which he hangs 
out of a house the moment he enters the door. All the 
inspector has to do, therefore, is to look for the flag and he 
will know that the man he seeks is inside the house carrying 
out his inspection. 

There is a very similar service for ports and rivers, its 
duty being to visit and inspect the ships, barges, hulks or 
any other structure lying in the port and to see that they are 
kept and maintained free from stegomyia and its potential 
breeding places. 


The anti-stegomyia service would not be able to function 
to its full efficiency if it were not supported by the necessary 
legislation and this has been fully and amply provided by a 
very strict Federal law which was drawn up on the 23rd May, 
1932 (Decree No. 21,434). This law enables the service to 
make all the necessary inspections and to take the necessary 
measures for the purpose of its duties and imposes heavy 
fines or imprisonment on persons who obstruct the men in 
their duties or who fail to carry out the necessary measures 
required of them as citizens and inhabitants of the areas 
under control. Thus, for instance, in a house where it has 
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been found that the water supply cistern is not properly 
sealed against the entry of mosquitoes the house holder is 
required to correct the defect within 24 hours, failing which 
he is liable to penalties of increasing severity according to 
the circumstances. 


The aim of the service is to reduce the house mosquito- 
index, i.e. the percentage of houses found to contain stego- 
myia or potential breeding places, to the lowest possible 
level. This they have been able to do thanks to the 
stringent regulations and to the efficiency and persistence of 
the measures taken. It has been found more economical to 
maintain a low index, close to zero (in practice the criterion 
is less than o-or per cent) than to be satisfied with indices 
ranging from 1 per cent. to 5 per cent. The application of 
petroleum to all deposits found with foci discourages repro- 
duction of stegomyia almost to the point of extinction. The 
use of anti-mosquito squads (Turmas de Revisaon) with 
special training in the capture of adult mosquitoes facilitates 
the discovery of most of the hidden permanently producing 
foci. Larval foci may possibly be missed, but significant 
numbers of adults rarely escape detection by the trained 
‘* capturadores. The accompanying charts ‘not reproduced 
here) showing the curve of the house mosquito-index in a 
few selected towns will serve to show the result of this work. 
It will be noted that the stegomyia index has fallen steadily 
with few interruptions to zero and that the general mosquito- 
index has also been affected though, of course, not to the same 
extent and continues to show the usual seasonal rise and 
fall. In certain towns it was found that the index after 
reaching a certain low level, say 2 per cent., failed to fall 
with the rapidity that should be expected. In such cases 
the cause has usually been found to be due to a supervisor 
who has shown himself somewhat too sympathetic towards 
persons who failed to carry out for instance the sealing of 
water cisterns and other preventive measures required of 
them. On the replacement of the supervisor by one slightly 
who has not hesitated to use petroleum 


” 


more ‘‘ active 
even in drinking water supplies, the index has promptly 
fallen to the level desired. The effect of this anti-stegomyia 
work and the benefit it confers on the population are 
incalculable. Not only has the primary object, the preven- 
tion of the introduction and spread of the disease, been 
obtained, but it also has a very marked effect on the 
psychology of the people. A few years ago in Rio de 
Janeiro it was essential to sleep at nights under a mosquito- 
net, with all its attendant discomforts and the fear mentality 
which it occasions. I would venture to assert that there is 
not a single mosquito-net in Rio de Janeiro to-day and the 
same applies to many other towns not excluding those which 
formerly had the worst of reputations for yellow fever. 


Before concluding this paragraph it is desirable to point 
out the value of this anti-stegomyia work to the countries 
abroad as well as to Brazil. It is not so long ago that certain 
countries refused to allow their nationals to emigrate to 
certain parts of Brazil or to land at certain ports on the 
coast owing to the risk of contracting yellow fever. To-day 
it can be safely said that there is no reason for fear in land- 
ing in any port in Brazil and there is no occasion for any 
anti-mosquito measures to be taken against ships which have 
called at ‘a port of any importance in that country. 
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Ej ridemic 


General-in-Council being satisfied that India is threatened 


with 


CHOWDHURY AND GANGULI 


APPENDIX B 


Notification of the Government of India 
Re.: Yellow Fever Menace, 


The following notification has been issued :— 


‘‘Tn exercise of the power conferred by section 2 of the 
Diseases Act, 1897 (III of 1897) the Governor- 


an outbreak of yellow fever, is pleased to direct (1) that 


no person shall arrive in India by an aircraft, within nine 


days 


or in which, 


of his being in an area in which yellow fever exists, 
though the disease has not been clinically 


demonstrated, there is presumptive evidence, as a result of 
mouse protection tests, that the disease has occurred in that 
area, unless he has been protected by satisfactory inoculation, 


or p 


revious attack of the disease, and (2) that no aircraft, 


which started from or alighted in any such area, shall enter 
India.”’ 


wm 
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COMA AND DIABETES 


CHARUBRATA RAY, B.sc., M.B., 
Department of Physiology and Biochemistry, Campbell Medical School and Hospital, 
Calcutta. 


Coma, carbuncle and caseation are the three 
dreaded conditions in patients suffering from diabetes 
mellitus and it is these that generally help to bring 
down the final curtain. 

In Western countries, as one gets the impression 
from the study of their books and journals, diabetic 
coma is a common condition. But amongst the 
Indians, and particularly, amongst the Bengalees, it 
is rather a rare thing to be met with. It is very 
uncommon to see an uncomplicated case of diabetes 
mellitus, however severe it may be, getting into a 
comatose state. Coma, threatened or actual, that we 
come across is generally, in cases where there is some 
superimposed infection such as influenza or pneu- 
monia or in cases, which are rather common, with 
some surgical complications. It does not develop 
suddenly but is usually preceded by several days at 
least, and is of fairly characteristic symptoms. The 
patient generally complains of cramps in the legs 
and abdomen and there is an intolerable lassitude, 
the appetite becomes capricious and slight nausea is 
common. Along with these symptoms there is usual- 
ly some headache, which is attributed to obstinate 
constipation. A slight edema of the ankles is often 
detectable, and the intraocular tension is below 
normal. The lassitude is followed by drowsiness, 
which deepens gradually into profound coma from 
which the patient cannot be roused. The striking 
feature, when one first sees the patient, is the type 
of the respiration. The respiratory movements are 
long and deep involving all the muscles, and suggest 
in the inspiratory phase the long breath that precedes 
a yawn, the expiration appears more complete than 
normal—even forced. With this, there may be 
increase in the respiratory rate which, however, is 
usually from 16 to 20 per minute. As the period of 
coma lengthens, there is an increase in the respiratory 
rate, which may reach up to 40 per minute and 
there is then no evident pause between inspiration 
and expiration. This peculiarity of respiration was 
first described by Kussmaul and is known as Kuss- 


9 . 


maul’s air-hunger. The face is flushed, and there 
may be slight rise of temperature, but it is often 
subnormal. As to the mental state, it is dependent 
upon the duration of coma. At first the patient can 
be roused and is mentally clear; later, however, no 
response can be elicited. Delirium should excite 
suspicion as to the diagnosis. 


A considerable amount of work has been done to 
find out the etiology of this dreaded condition. 
Presence of a sweet smelling substance, the acetone, 
not only in the urine but even in the breath and the 
sweat of the patient attracted the notice of the earlier 
workers. Naturally, the condition was thought to 
be due to poisoning by this substance; and the condi- 
tion was described as acetonemia. Feeding experi- 
ments and injection of acetone into animals conclu- 
sively proved that acetone was a perfectly harmless 
thing. The idea of acetonemia was therefore given 
up. Further researches showed that the urine of 
these patients contained, besides the acetone, other 
substances of acid nature. 


Stadelman at first believed this acid to be 
deerotonie acid, but Kultz and Minkowski identified 
this as f-oxybutyric acid. It was the f-oxybutyric 
acid that was then thought to be the toxin responsible 
for the condition. Ehrman regarded the symptoms 
of coma diabeticum as due to the toxic properties of 
the acid in contrast to its acid properties. He believed 
that the toxie acid was butyric. When this acid was 
given in the form of a sodium salt to cats, it induced 
coma, air-hunger and diminished intraocular pressure, 
characteristic of the coma in diabetes. 


With other acids employed, propionic, valerianic, 
and iso-butyric, the effects were much less pronounc- 
ed. Hence, Ehrman concluded that butyric was a 
specific acid. Butyric acid, however, has not been 
isolated in appreciable amounts from the urine or 


tissues of coma eases. So in his later contribution, 
this investigator believed that coma was due to toxic 
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properties of oxy-butyric acid combined with di- 


acetic acid. 

Naunyn was not convinced as to the toxic pro- 
acids and abandoned this theory. 
Stadelman, a student of Naunyn, separated consider- 
able quantities of # -oxybutyric acid from the urine 
of severe cases of diabetes and recognized a similarity 
between the picture of diabetic coma and the experi 
mental acid poisoning, produced in animals by 
Walter. When 0-7 to 08 grammes of hydrochloric 
acid per kilo of body weight is injected into the 
stomach of a rabbit, there develops a loss of muscular 
power, rapid pulse and a type of dyspnoea characteris- 
ed by deep breathing and coma, terminating in death. 
There is also observable in this condition a decrease 
in the plasma CO, content. These experiments were 
the foundation of the Naunyn-Stadelman conception 
By this it is to be 
understood that some acid induces symptoms analo- 
gous to the artificial coma, which may be produced in 
animals by the administration of large amount of 
acids. This conception contrast to the 
Khrman’s theory, which views coma, as the effect of 
a specific toxin, which, however, in this case happens 
to be of acid properties. On the idea of its being 
acidosis, patients were given large doses of alkalies 
and with very good results, but still all the criteria, 
which the conception of acidosis requires, are not 
satisfied by examinations. Now, what are the 
criteria, as we understand them, of acidosis? If 
acids are produced in large amounts in tissues, four 
effects are noted: 


perties of these 


of diabetic coma as an acidosis. 


stands in 


(1) A highly acid urine incapable of being render- 
ed neutral or alkaline by administering aikalies, 

(2) A marked increase in the ammonia content 
of the urine. 

(8) Decreased CO, content of the blood and of 
the alveolar air, and 

(4) Increase in the acidity of the blood. 


Some of these conditions are always found in the 
morbid states. But there are two sources of weak- 
ness in the acidosis theory of coma: one is that the 
acids concerned exist in the tissues, we must assume, 
not as free acids but as salts in combination with 
sodium, potassium, ammonium, etc. These salts 
are not acid salts but possess alkaline properties. 
The second, weakness in the theory is that the blood 
in cases of diabetic coma does not invariably show 
increase in the hydrogen ion concentration. he 


1. M. A. 


se ” 


blood is never acid and is not even “* less alkaline 


than normal. 


When these acids of abnormal metabolism are 
introduced in the blood they immediately combine 
with the bases present .there but on account of an 
admirable mechanism of buffer systems the reaction 
of the blood is maintained at its normal value. The 
neutralised bases are thrown out of the body in the 
urine. If the supply of buses is maintained the con- 
dition would be compensated, otherwise gradually 
the bases of the blood would be removed and the body 
would naturally suffer, for these bases which were 
present in the blood had some function to carry on 
besides being neutralised by these acids. These bases 
were the carriers of CO, from the tissues to the lungs. 
When these carriers are engaged 
thrown out of the body there would naturally be 
dearth of carriers of CO, and thus the CO, will have 
This would also inter- 
fere with the oxygenation of the tissues. The retain- 
ed CO, in the respiratory stimulates the 
centre and institutes the peculiar type of air-hunger. 
The absence of blue colour at the finger tips is due 
to the fact that the blood is really less venous than 


even the normal. The overventilation makes the 


elsewhere or are 


to be retained in the tissues. 


centre, 


CO, content of the alveolar air less than normal and 
if we examine the blood we find that the CO, carrying 
capacity is much less than normal. Thus there is in 
reality a condition of tissue asphyxiation, not due to 
increase of acids in the blood, but really due _ to 
depleted alkalies of the blood. 


Leaving aside the question, as to the part played 
by these acids in the etiology of coma, it will be 
interesting to discuss their sources of production in 
such large quantities as found in diabetes. The 
inference drawn by the older investigators was that 
the ketone bodies were the products of carbohydrate 
metabolism. But these bodies are now proved to be 
fatty acids and are possibly fat metabolites. Dia 
betes, as is usually known, is a disease of carbo- 
hydrate metabolism but it is difficult to understand 
why in this condition instead of getting products of 
carbohydrate metabolism we get so imuch £ -oxy- 
butyric acid and di-acetic acid, the products of 
incomplete fat metabolism. 


Ketonuria, that is, the excretion of # -oxybutyric 
acid, di-acetic acid and acetone in the urine, is not 
peculiar to diabetic acidosis. There is, normally, in 
the daily urine 50 to 60 milligrammes of acetone, 
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which is eliminated from the kidneys as di-acetic 
acid, the transformation of di-acetic acid into acetone 
taking place spontaneously. The expired air 
contains a small amount of acetone, which leaves the 

blood as di-acetic acid. 


also 


The most important influence in increasing the 
ketone excretion is the restriction of carbohydrates 
in the food. It has been abundantly proved that in 
any condition where the ingestion of food or of 
markedly diminished, there 


starches is results a 


marked increase in the ketone excretion. Whenever 
circumstances arise in which the carbohydrates are 
body, the 
especially the muscle cells, according to the present 


burning, 


no longer at the disposal of the cells, 


day conception, after their usual way of 
cxidise the fat as in ordinary condition of nutrition and 
they oxidise predominantly or exclusively the carbo- 
hydrates. this the 
complete combustion of fat into CO, and water is not 


But during oxidative process, 
possible and hence products of incomplete combus- 
tion, that is, #-oxybutyric acid and di-acetic acid, 
etc., appear. The series of changes resulting in the 
oxidation of fat is not yet known 
According to Knoop’s theory, this consists of a series 
of attacks on the #-carbon atom (the second in order 
from the acid group), with the resultant etching 
away of two carbon atoms by each such series of 
A hydroxy acid and a keto acid are the 
intermediate products. In this way, finally, butyric 
acid is produced which through the intermediate 
stages of g-hydroxy butyric. acid and aceto-acetic 
acid, is converted to acetic acid and so to CO, and 
H,O. Whatever fatty acid is given, it is reduced to 
butyric or g-hydroxy-butyric acid before its final 
destruction and that in the condition of ketosis, it is 
merely the last stage of this oxidation which is at 
fault. Magnus Leuy found that in the diabetic 
animal each fatty acid chain gives one molecule of 
B -hydroxy-butyric acid, i.e., for every 100 grammes 
of fat ‘taken, there would be derived 36 grammes of 
the acid. No satisfactory answer to the question 
as to why the withdrawal of carbohydrates from the 
diet or in Diabetes institutes an entirely pathological 
type of metabolism. Goelmuyden assumed that 
there is a sort of synthesis between ketone bodies 
and sugar necessary for the final oxidation. If 
sugars are not burned the ketones are not, which 
means the same thing as that the fat burns in the 
fire of carbohydrate and this again is only a re-state- 
ment of das Fat verbrennt im feuer der Kohlehydrat. 


with certainty. 


action. 
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This 


explains the mode 


the effect 
of operations. The 


certainly expresses but hardly 
point that 
seems to be very puzzling is how in diabetes in the 
face of hyperglycemia, there is a condition of restric- 
McLeod says that ‘‘ if the 
carbohydrate fires do not burn briskly enough the fat 
is incompletely consumed; it smokes as it were 
and the smoke is represented in metabolism by 
the ketones and derived acids. Such a 
down of the carbohydrate furnaces may be brought 


about either by curtailment of the intake of carbo- 


tion of carbohydrates. 


closing 


hydrates as in starvation or by some fault in the 
mechanism of the furnace itself as in Diabetes.’’ We 
do not know what he really means by this but it is 
carbohydrate 


certain that there is no restriction of 


in diabetes and further his reference to furnace 


possibly suggests the impairment of the oxidative 
power of sugar or rather carbohydrates in diabetes. 

It is not only in diabetes but in various other 
conditions such as fever, gastro-intestinal diseases, 
toxemic conditions, ketonuria has been found to be 
very marked. But in most of these conditions re- 
striction of carbohydrates alone is not the sufficient 
explanation. It is believed that when carbohydrates 
are no longer at the disposal of the body, either due 
to their absence, or when for some reason or other 
they cannot be utilised, the cells oxidise the fats just 
in the same way as they would oxidise their normal 
fuel, the carbohydrates. But while doing it, they 
fail in the final process of bringing it down to CO, 
and H,O as would happen in normal conditions. 

It is a 
whether anything other than the carbohydrates, e.g., 


fundamental question of metabolism 
the proteins and fats can serve as fuel and even if 
they can (serve as such) it would be interesting to 
know whether they can burn as they are or preli- 
minary to their final oxidation they have got to be 
all the 


more important when we consider that for our daily 


converted into sugar. This question seems 
needs any one of these proximate principles, by itself, 
would not be sufficient to meet the daily energy 
requirements. The amount of 
hydrates that can be stored up in the form of glycogen 
at a time is approximately 500 grammes only. This 
amount of glycogen when burnt, would yield 2000 
calories. A labourer, depending of course on the 
amount of work he does, generally requires from 3000 
to 5000 calories. This at once suggests that even 
for his daily requirements other foodstuffs, besides 
the carbohydrates, have got to be used as fuel. 


maximum carbo- 
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As regards the proteins, it has been observed 
that 58% of them can be converted into sugar, which 
would then serve as fuel. The energy of muscular 
contraction is obtained from the carbohydrates and 
it seems the cells, being accustomed to work with 
carbohydrates as their usual fuel, would not be able 
to deal with fats directly, that is, without a preli- 
minary transformation of the fat into sugar. The 
cells have always got to be served up with sugars for 
energy requirements and so in the absence of carbo- 
hydrates or when the glycogen stores are all depleted, 
the available proteins and fats have necessarily got 
to be converted into sugars before they can serve as 
fuel in the cells. 


It has been suggested that such a conversion is 
of normal occurrence at least in some cases of vege- 
table and animal life, e.g., in fatty seeds and in 
marmots. The endosperm tissue of the castor seeds 
contains oil globules. During the process of germi- 
nation these oil globules rendered soluble and 
utilised. The respiratory changes during the pro- 
cess show that much less CO, is given out than would 
correspond to the volume of oxygen absorbed, sug- 
gesting that a conversion is taking place of a sub- 
stance containing small amount of oxygen, to a 
substance containing larger amount of oxygen, such 
a conversion as that of fat into carbohydrate. 


are 


_ In the following experiment, from the relative 
amount of fat and carbohydrate in the linseed seed, 
before and after germination, we find a direct proof 
of the transformation of fat into a carbohydrate. 


% Fat. % Carbohydrate. 
In seed 33°6 4°5 
In 4 day seedling 26°4 6°7 
In 8 day seedling 10°O 17°6 


The marmot towards the end of the summer, 
takes large quantities of carbohydrate food and very 
rapidly lays on a thick layer of subcutaneous fat to 
last during the winter. Pembrey has shown that 
during this process of transformation of carbohydrate 
into fat, the R. Q. may fall as low as 0:3 or 0-4. This 
means that the animal takes in, a volume of oxygen 
much greater than the CO, which it gives out and 
this intake of oxygen can be so marked as to cause 
an increase in the weight of the animal. The R. Q. 
does not tell that it is burnt as sugar—it only tells 
the amount of oxygen necessary to burn either as 
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fat or fat converted into sugar. Further, in many 
cases of diabetes, when they are on a protein diet, 
a uniform ratio has been found to exist between the 


glucose and the nitrogen exereted, i.e., G@:N-2-8. In 
certain other cases the G:N ratio of 8-65 has been 
found. The former presents a conversion of 45% 
and the latter 58%, of protein into sugar. In a few 


cases, however, even during complete starvation, the 
(+:N xatio has been found much greater, and as much 
as 10 or 12. 
ally free 


These animals are stated to be practic- 
carbohydrate that, the sugar 
excreted in the urine can only come from the break- 
down of proteins and fats. The 
yield from the proteins, as we have already seen, is 
58% giving a G:N ratio of 3-65. Consequently, this 
extra amount of sugar is coming from the fat. 

A likely route transformation of fat into 
carbohydrate has been suggested by Clutterbuck and 


from so 


maximum sugar 


for 


Raper. Aceto-acetic acid was found to give on oxida- 
tion substances from which pyruvic acid could be 
formed. From this, carbohydrate can readily be 


formed in the body. Stohr and Henze have recently 
shown that aceto-acetic acid is readily converted into 
hydroxy acetnyl-acetone, or ‘‘ Ketol’’ (C,H,,0,); 
this compound on mild oxidation, gives methyl glyoxal 
or pyruvic acid from either of which, glucose and 
glycogen could be formed in the body. In support 
of this, it was shown that Ketol, when given to fast- 
ing rats, leads to an increase of the liver glycogen, 
just as methyl glyoxal, pyruvie acid or glucose would 
do. 

All the above observations suggest the possibility 
that fat prior to its oxidation as a fuel undergoes 
conversion into sugar in health and that in diabetes, 
at least in certain stage of the disease, fat may be 
held responsible for an extra amount of sugar in the 
urine, but it does not give any idea as to the cireum- 
stances when the fat would be called upon to serve 
as a fuel, 


Of the three proximate principles of the food- 
stuffs, i.c. the carbohydrates, the proteins and the 
fats, the carbohydrates are predominantly concerned 
in energy metabolism. In infants during myelination 
of nerve fibres and development of the brain, galacto- 
lipins are essential. .In mother’s milk there is more 
lactose than that present in other animal’s and this 
increased amount of lactose seems to be correlated 
with the better development of human brain. It is 
also in the formation of milk and in supplying the 
nuclear material with its sugar that the carboliydrates 
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are found to play a formative role. As regards the 
proteins and fats, both of them are also concerned to 
play the dual role. 
ture the enzymes and hormones of the body but also 


help to repair the wastage. In convalescence and in the 


Proteins not only help to manufac- 


growing animals, they are also concerned in the up- 
building and growth. Of the the 
formative one seems to be more important than the 


two functions 
energy metabolism; for it is only after carrying out 
the 
deaminised or broken down into two portions, (i) the 
nitrogenous moiety which is then elaborated into urea 
to be thrown out of the bdy, whereas (ii) the non- 


their formative functions that amino acids are 


portions are converted into sugar and 
Lastly, for the fat, it is the 


nitrogenous 
undergo combustion. 
energy metabolism that is important but it seems that 
it is not meant for immediate combustion but as a 
reserve fuel. When we consider that in most warm- 
blooded animals, there is a 
which represents (as fatty acids) some 25% of the 
total solids of the body and also (that) this essential 
fat plays an important part in the normal vital pro- 
cesses of the cell, it is certain that the food-fat after 
absorption would be concerned in the formative 
metabolism, to replenish these lipoids. As a reserved 
food store, fat has a special significance. The body 
has got only a very limited power to store up carbo- 
hydrates but in most animals there is practically no 
limit to the amount of fat which 


with over-feeding. 


‘constant element 


ean be laid down 


During digestion, the carbohydrates and proteins 
are broken down to their elementary units and are 
absorbed as such and it is these units that are tran- 
sported by the blood of the portal circulation to the 
liver and thence to the tissues in general, throughout 
the body. They are just in the form most adapted 
to carry out their functions, whereas the fats, though 
split off into fatty acids and glycerine during diges- 
immediately 
original form and are transported through a different 
channel—lymphatic mostly in the form of 
fat globules—a form to which practically all the cell 
They are taken to a special 
But even there, 


tion, are resynthesised almost to its 


vessels, 


walls are impermeable. 
group of cells—the fat depot cells. 
before they can get into the cells, they 
have to undergo. a treatment by lipase to make them 
relatively diffusible, A 


entrance 


portion of fat is converted 
into lecithins and cholesterol-esters. Besides the 
toxic soluble soaps, ‘the (lecithin and 
cephalin) are the only compounds of fatty acids, 


lecithins 
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which are miscible in water and hence being in a 
diffusible state they are taken up by the cells, possibly 
to undergo the formative metabolism by the cells in 
general. The cholesterol-esters though not miscible 
in water is absorbable by certain cells, the walls of 


which are specially permeable to these esters or it 


might be thought that the cells or the tissues for 
which they are meant are provided with special 
esterase to give admittance to these esters. Thus 


we see that after absorption it (fat), supplies the cells 
in general with some lecithins and to some special 
tissues with cholesterol-esters, pre-eminently for their 
formative metabolism and no provision is made for 
the immediate combustion of the fat as a fuel. 
During activity when the sugar is used up and 
the store gets depleted of its glycogen, the liver sends 
to the fat 
stimulus for this transfer of fat from the depot to the 


a requisition depot. As an immediate 
liver the depletion of the glycogen store is therefore 
essential. It can very well be recalled here the old 
Rosenthal, that a 


procal relationship exists between glycogen and fut 


observation of more or less reci- 


in the liver. When ihe fat is transported from the 
depot to the liver, there is a preliminary change in 
the fat to make them diffusible. 
in the fat depot that help to bring about this change. 


It is the ferments 


The diffusible fat gets into the liver cells, where it is 
transformed into sugar and then sent to the cells to 
undergo combustion. During this transport there is 


a marked lipemia, but however marked it may be, 


the level of the sugar in the blood, which is the 
common reservoir from which all tissue cells draw 
their fuel, never shows any appreciable decrease. 


Starling says, ‘‘ Though it is impossible to deny to 
any cell of the body the power of effecting the con- 
version of fats into 


sarbohydrates or carbohydrates 


into fats, the chief centre for such conversions is 


probably the liver. After removal of the liver a fast- 
ing animal often has a R. Q. of 1-0; yet when the 
liver was in situ the R. Q. was certainly lower than 


Hence the R. Q. 


must be much lower than this, which is, what would 


this, e.g. 0-75. of the liver itself 


be expected, if it were converting fat into carbo- 
hydrate, the R. Q. for which process would be about 
0-3. 


found to be heavily infiltrated with fat.’’ 


During starvation and in diabetes the liver 1s 


If we take this to be the normal process of fat 
metabolism it is not difficult to 
conditions of restriction of carbohydrates the demand 


understand that in 


for the ‘sugar may sometimes be very great and it 
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may be too much for the liver to cope with. The acid bodies which, in spite of their harmful nature, 


tissue cells in these circumstances would have to take 
up the work of transforming the fat into sugar and it 
is during these abnorinal metabolism that the acetone 
bodies would probably appear. In normal conditions 
the fats that enter the cells to repair the waste in the 
essential fat protoplasm, may be 
more than enough and then they would be converted 
into glucose and in the process forming the little 
amount of acetone bodies that one generally finds 


elements ot the 


even in normal health. 


For the souree of ketone bodies we have all along 
been discussing the fat but there is 
another source that deserves consideration, that is the 
proteins. Of the various amino-acids that have been 
isolated from the proteins it has been seen that 
phenyl-alanine, tyrosine and leucine and _ possibly 
rise to uaceto-acetic acid. The 
relative amount of ketone bodies that are formed in 
the body derivable from proteins and fats respect- 
ively, cannot be definitely stated but it seems that 
it can contribute a good quantity. 100 grammes of 
protein can yield about 20 grammes of £-hydroxybu- 
tyric acid. This is a considerable amount and quite 
sufficient to explain most of the cases that we come 
across, but sometimes huge amounts have been found 
present in the urine of patients and in such cases, 
proteins alone cannot possibly be the source of these 
ketone bodies. It seems that on the absence of 
carbohydrates and when the fat is first utilised the 
liver transforms the fat into sugar as a normal pro- 
cess and there is no ketone bodies formed. But 
when this sugar becomes inadequate, the general 
cells of the body begin to form sugar from fat and get 
themselves ready to break down their own protein; 
the formation of some acid bodies to make the 
environment adequate, becomes necessarily essential. 
Kvery tissue of the body is supplied with proteases, 
sometimes of a general nature but generally speci- 
fically their own. The functions of these enzymes 
are to help in the synthesis of proteins from the 
amino acids, but for the synthesis to take place certain 
essential conditions or rather favourable environments 
are necessary, the amino acids must be of proper 
concentration, the pH should be optimum and a 
protein-lack must be present. The very same prote- 
ase with the change of environments would make the 
tissue proteins undergo autolysis. A pH of 6-5 to 


metabolism 


histidine can give 


6-6 generally helps the enzymes in this direction. 
Thus, it seems that the 


body manufactures these 





help to digest its own tissue proteins and thus by 
tiding over the immediate crisis of starvation, save 
the entire system, at the sacrifice of some relatively 
unimportant, tissues. Thus even ketosis is protective 


in nature. 


In diabetes, where so much ketone bodies have 
been found, we do not know how to picture this 
condition of restriction of carbohydrates. It has 
been suggested that the failure of the cells to make 
use of the sugar presented to them is equivalent in 
effect to starvation, but we have got very little idea 
about the reason of this failure. The general im- 
pression is that in diabetes, the power of oxidising 
the sugar is lost. Starling while describing the effect 
of administration of insulin says ‘* Accelerates the 
combustion of carbohydrates.’’ McLeod believes that 
in this condition the ability to metabolise the carbo- 
the 


rate at which dextrose can be oxidised is fixed at 


hydrate has been depressed so that maximum 


some level which is absolutely lower than in health. 


Besides the lowered oxidation theory there are 
various other theories, some finding fault the 
sugar, others with the cells, to explain the failure 


of the cells to make use of the sugar. 


with 


Whatever be the theories, one thing is certain 
that in diabetes, the body fails to utilise all the 
sugars given to it, that is, the amount of sugar it 
can tolerate without passing any in the urine, becomes 
decidedly low. It is almost an accepted fact that 
tha deficiency in the internal secretion of the pancreas 
is responsible for this failure. According to the 
above views, in normal health, the pancreatic hormone 
helps the body in oxidising sugar and when that 
becomes deficient, for some reason or other, we get 
into the condition of diabetes. The power of burning 
glucose is practically universal. Cells—vegetable 
and animal and even the bacteria have got this 
power. Now, it certainly is an almost incredible 
fact that this fundamental property of living matter 
should in the vertebrate organism be so completely 
lost that no glucose at all should be burnt in the 
absence of pancreas. Besides, there is a particular 
condition where it is definitely known that the power 
of oxidation is lower than normal, that is, in hypo- 
thyroid condition, cretinism and myxedema. The 
picture presented by this condition is just the reverse 
of what we get in diabetes. In diabetes the sugar 
tolerance is low, in hypo-thyroid condition the sugar 
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tolerance is decidedly high. On introducing insulin 

into the system we find that,— 

(i) it is a very potent therapeutic agent to bring 
down the quantity of sugar in the urine, 

(ii) it brings down the blood sugar from the 
hyper-glycemie to even hypo-glycemic level, and 

(iii) it makes the acetone bodies disappear. It 
has also been found that it helps in laying down 
glycogen in the liver. As regards these results there 
is hardly any question or doubt, but as regards the 
mode of operation, we have hardly got any idea. It 
has been suggested that insulin helps in the oxida- 
tion of glucose in the body. According to various 
workers 1 unit is supposed to oxidise 2 grammes of 
glucose. It is really very difficult for one to imagine 
the picture of the body burning away 100 grammes 
of glucose without any manifestation of any increased 
work, simply on the introduction of 50 units of 
insulin. It is as much difficult as it is to think of 
a car burning away its petrol without working its 
engine. 

I think, insulin does not help in the oxidation of 
sugar, but what it really does is that it checks the 
proteins and fats from forming sugar. Its main 
function is to regulate the supply of sugar in the 
body. 

Sugar is of prime necessity to the cell. A 
continual fire and a constant combustion is going on 
in the cell and its very existence as a living unit is 
only but a manifestation of this fire. The moment 
this combustion stops, the cell is only a dead matter. 
A constant fire means a constant supply of fuel and 
sugar is the fuel par excellence. While doing the 
work there would certainly be some wastage, and to 
keep up the efficiency of the work the repair must go 
hand in hand. When the organisation is intact, the 
supply of food is so nicely arranged that after main- 
taining a full supply of fuel, arrangement for repair 
is provided for. If for any reason there is a break- 
down. in the organisation, the cell, simply to live, 
would make fuel out of every food supplied. It has 
got to live first and then to think of efficiency in 
work. This is not only true for the individual cell but 
for the whole body. 


In normal health, the carbohydrates, on diges- 
tion yield the various mono-saccharides, ¢.g., glucose, 
levulose and galactose. These, on absorption, are 
brought to the liver and to the tissue cells in general. 
At the height of absorption the tension of glucose 
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in the circulating blood is higher than that in the 
cells and on uccount of this difference in tension the 
sugars get into the cells. When the concentration of 
the absorbed sugar reaches a certain limit, the cells 
transform the glucose into glycogen creating a sort 
ef vacuum for the further taking up of glucose. It 
is during this period that the end products of protein 
digestion, the amino acids are brought to the cells 
and just in the same way as that of sugar they are 
taken up by the cells of the liver and tissue cells in 
general, They help in the manufacture of certain 
substances which are of use to the general economy, 
such as, thyroxin, adrenalin, insulin, secretin, ete. 
The tissue cells take up the circulating amino acids 
from the blood till an equilibrium is established 
between the tensions inside and outside the cells. 
If there be any physiological lack, these absorbed 
amino acids would be built up into the tissue pro- 
teins by the help of the ferment protease, but in the 
absence of the physiological need they are supposed 
to be thrown out of the cells, brought to the liver, 
disintegrated and elaborated there into urea, ete. It 
is at this period of digestion when the supply of the 
sugar and the amino acids are being maintained at 
a high level and the cells are taking them up that 
the pancreatic hormone will be called upon to exert 
its influence with the idea of directing the amino 
acids to do their formative work and prevent them 
from undergoing de-aminisation and sugar formation. 

For the body, formative metabolism in the shape 
of tissue repair and tissue building are certainly 
important, but the supply of sugar is a_ prime 
necessity. The proximate principles of food, though 
all the three of them are entrusted with the dual roles 
of energy and formative metabolism, the predomin- 
ating function is the energy metabolism. 

It is only when the body is quite assured of its 
supply of sugar that it becomes possible for it to 
think about its growth and repair. When the sugar 
supply is deficient or absent, proteins and fats 
would be broken down into sugar, but when the 
supply of sugar is assured, they would be given 
chance to carry out their other functions. The pan- 
creatic hormone is the agency through which this 
regulation has been rendered possible. The pancreas 
is near about the gateway through which food sub- 
stances get into the body and its exocrine portion 
is concerned and possibly regulated by the nature and 
amount of food substances, with secretion of digest- 
ive juices. The gland is thus given every chance 
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of being informed of the supply of sugar to the body 
made to 
quantity of 


und accordingly the endocrine portion is 
the insulin. The 
the supply of the sugar, 


possibly the sugar level of the blood. 


secrete its hormone, 
insulin is regulated by 
So long as the 
supply of sugar is high, the insulin is present in high 
concentration and with the fall of sugar it goes down, 
or in other words one may say that it runs parallel 
with the supply of sugar. 
absorption, when the sugar supply 
the 


amino 


digestion and 


would 


During 
naturally 
high and 


sugar 


be very high, insulin secretion 


checks the 


goes 


acids from forming and 
a full scope to carry out the 
After 3 or 4 hours as the supply of 


sugar goes down, the cheek is removed and the amino 


gives them formative 


metabolism. 
veids that have been spared after their own work, 
are vilowed to break down and form sugar. 


Due either to some pathological degeneration in 
sometimes 
the 
deficient or 


the cells of islands of Langerhans or as 
the 
internal secretion of pancreas becomes 


seen, to funetional exhaustion of cells, 


defective, the supply of sugar to the body would no 


longer be adequately regulated. In spite of the 
abundant sugar income to the body the absorbed 


amino acids in the cells without repairing the tissues 
would at once turn into sugar. There would not only 
be some extra sugar formed but this would interfere 
with the taking up of the carbohydrate sugar by the 
vells. All these would give rise to a symptom com- 


plex which constitutes diabetes. 


During restriction of carbohydrate’ diet, there 
being no supply of sugar, the pancreatic hormone 


would be very small in quantity and thus the amino 
acids would be allowed to turn themselves into fuel, 
and if there be complete starvation, the breakdown 


of fat and protein would yield acid bodies and these 


would make the environment optimum for the 
proteolytic ferment; some of the relatively un- 
important tissues would suffer autolysis and yield 
amino acids which would then supply the sugar. So 
at the sacrifice of some of the tissues the body as a 
whole would save itself. As soon as adequate 


carbohydrate is given to these starving animals, pan- 
creas would stop the breaking down of proteins, fats 
would not be broken, the acid bodies would disappear. 


Obesity is so common in who get 
diabetes that it has been suggested to be a 


of the disease. 


those people 
cause 
We do not know how far one is justi- 


fied to call this to be a cause of the disease, but it is 
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really a matter of common observation that just some- 
time the of the disease 
become manifest, a good many cases begin to put 
on fat. If we follow the march of symptoms that 
occur from the time of the onset of diabetes, i.c. from 


before actual symptoms 


the time when the pancreas begins to fail to secrete 


umount of insulin, we 
can very well see that this obesity is only a prelimi- 
nary manifestation or it is just an early symptom of 


the disease—diabetes. 


the requisite hormone, 


Owing to the lack of insulin, 
the inhibiting action on the amino acids from forming 
sugar would be less than normal, and, as a result the 
subject would get, besides his ordinary sugar from 
carbohydrate, some sugar from the proteins as well. 
In the earlier stages the supply of proteins being 
quite large and the defect being only very small, the 
only consequence is that the cells get more sugar than 


they can possibly burn and the excess amount is 
transformed into fat, hence the obesity. As the 
defect progresses, the check on the amino acids 


become less, more sugars become manufactured, but 
the sugar thus formed is even still less than the sugar- 
capacity of the cells. Therefore during 
digestion and absorption, when the income of carbo- 


holding 
hydrate sugar is high, most of it is accommodated 
in the cell. The blood sugar goes up but not above 
the sugar threshold; this increased level helping in 
putting in relatively inore sugar inside the cells, at 
the same time serving as an additional stimulus to 
the pancreas, tries to make it secrete a little more 


insulin. Ordinarily, these patients would not pass 
uny sugar because the defect is compensated in the 
way stated above, but when they have an additional 
dish of sweets the compensating mechanism becomes 
inadequate and they pass sugar—the so-called aliment- 
arv glycosuria. As the disease progresses, more and 
more of the amino acids would be transformed into 
sugar, sometimes reaching the sugar-holding capacity 
of the cells and most of the carbohydrate sugar is 
refused admittance into the cells, they would back 
up in the blood—the level of the blood sugar go up 
above’ the threshold limit and the glycosuria would 
be constant. As the amino acids are mostly forming 
the fuel the tissue repair and the tissue growth would 
suffer and the patient, in consequence, would begin 
to lose weight and gradually get thinner and thinner. 
Though the glycogen formation goes on in the normal 
way vet, due to the wastage of much sugar during 
the period of income, the amount of glycogen formed 


is decidedly less and as soon as the liver is depleted 
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of this store there is a call on the fat depot. Hence 
the diabetic lipemia. 

The drainage on the reserve fuel becomes also 
responsible for the loss of weight. As the disease 
progresses further we can well imagine there would 


not be sufficient amino acids to manufacture insulin - 


and not only insulin but various other hormones and 
antibodies which are predominantly protein in nature. 
The defensive mechanism of the whole body would 
then be very much impaired. Besides, when we 
consider that the tissue repair has been very much 
upset, we can very well see the reason why these 
patients are so very susceptible to infection and how 
easily they succumb to it. 

It is an almost accepted fact that during infective 
processes there is an increase of nitrogenous and fat 
metabolism. If we take into account the condition 
of inanition in these patients, we can well understand 
that the increased nitrogenous metabolism can be 
divided into a compensatory and a non-compensatory 
portion. By means of an abundance of rich nourish- 
ment, the increased protein destruction can be dimi- 
nished, though it is difficult to abolish it. The com- 
pensatory cleavage would correspond in fever to the 
accompanying inanition, while the non-compensatory 
portion would be conditioned by the cause of the 
fever. 

The protein metabolism is not affected in the 
saine way in all infective processes and is, in addition, 
influenced by the severity of illness. It has been 
observed that it is, however, not unusual for the 
output to exceed the intake (e.g., in pneumonia), by 
17 grammes representing 500 grammes of muscle 
flesh. An average daily increase of output by 11 
grammes of nitrogen has been’ observed during an 8 
day period of typhoid fever. 


When infection is superimposed on the condition 
of diabetes, the broken down proteins are added to 
the pebulum for the formation of sugar and the 
amino acids, such as leucine, tyrosine and phenyl- 
alanine, would lead to the formation of ketone bodies. 
The added fat would also lead to the increased 
formation of sugar and acetone bodies. As a result 
we would find that the tolerance of patients would 
diminish. So long as they are uncomplicated cases of 
diabetes, there may be much glycosuria and even 
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marked loss of weight, showing considerable drainage 
of fat, but ketonuria is generally absent. It is only 
when there is a superimposed infection that there is 
ketonuria, which may even terminate in coma. In 
Western countries, ketonuria is relatively very com- 
mon and so also is coma, even in uncomplicated cases 
of diabetes. Increased breakdown of fat is present 
in both these classes of patients, both in India and 
in Western countries, but while ketonuria is present 
in those of Western countries it is generally absent in 
the Indians. It suggests that as a source of ketone 
bodies, we are putting undue stress on fat metabolism 
and it seems more likely that the proteins are really 
responsible for ketosis. The ketonuria and relatively 
more prevalence of coma, are most probably due to 
the unscientific nature of dietary of the Europeans in 
general. As a rule the people take large quantities 
of proteins and very little of carbohydrates. 


When insulin is used as a therapeutic measure, 
it inhibits the amino acids from breaking down into 
sugar and thus in the cells a sort of vacuum is created 
and the sugar that has been waiting outside, gets into 
the cell and undergoes combustion. The R. Q. which 
has been, all this time, very low due to taking of 
large quantities of oxygen for transforming the amino 
acids and the fats into sugar, would rise up to unity. 
As the cells begin to utilise the sugar and also as the 
further supply of sugar has been stopped, the .hyper- 
glycemia comes down and the glycosuria disappears. 
Tn many cases it has been observed that before there 
is any appreciable change in the glycosuria the 
acetone bodies become decidedly less marked in the 
urine or even disappear altogether. This is what it 
should be, but not in the way as it was thought to 
be all this time. It is not by creating a carbohydrate 
fire that the incompletely burnt fat is completely 
burnt, but the insulin by stopping the breakdown of 
proteins and fats has stopped the formation of these 


acetone bodies. 


Thus we see that diabetes is really not a disease 
of carbohydrate metabolism but it is a disease in 
which all the three metabolisms—carbohydrate, 
protein and fat are involved, but the principal defect 
concerns the protein metabolism and the body suffers 
not so much from want of sugar as from protein 


inanition. 
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PART II 


SOME OBSERVATIONS ON METABOLIC DISTURBANCES IN CIRRHOSIS OF THE LIVER 


The liver, the largest gland in the body, in 
addition to its important but minor secretory func- 
tion, plays a prominent réle, either direct or indirect, 
in the metabolism of the body. Owing to its anato- 
mical situation in relation to the portal blood, the 
organ receives the absorbed products of digestion, 
which are then dealt with according to the require- 
ments of the body. Thus, the liver converts the 
glucose in the portal blood into glycogen and stores 
it until it is required by the tissues, when it is re- 
converted into glucose and sent into circulation; 
forms carbohydrate from the products of protein 
digestion and, is probably partly concerned in the 
transformation of carbohydrate to fats; is entirely 
responsible for the de-aminization and formation of 
urea from the amino acids of the protein digestion; is 
probably concerned in the regulation of the blood 
proteins. (Mann and Bollman, 1931); desaturates fatty 
acids possibly preparatory to the final process of 
oxidation (Samson Wright, 1928) and plays an im- 
portant role in the metabolism of fats in general; 
and is probably concerned in the detoxication of 
substances (absorbed from the intestines) which are 
not useful or positively harmful to the body, by 
destruction, absorption, oxidation, conjugation or 
conversion into innocuous substances. Besides these 
functions, the liver plays an important part in the 
excretion of the bile pigment, which is mainly formed 
outside the liver, in the elaboration of bile salts, 
which, when excreted in the bile greatly aid in the 
digestion and absorption of fats, and in the conversion 
of carotene into Vitamin A. The organ has also an 


influence on the coagulation of the blood and on the 
metabolism of water; it is probably also concerned 
in heat generation, besides its role in immunity 
reactions and hemopoiesis. 





The elaborate work of Mann and his co-workers 
in the Division of Experimental Surgery and Patho- 
logy of the Mayo Foundation has greatly contributed 
io the study of the physiology of the liver. In spite, 
however, of advancement of knowledge of 
the physiology of the organ, the mechanism involved 
in some of the processes, e.g., conversion, breaking 
down or building up of some of the absorbed pro- 
ducts of digestion, the maintenance of a constant 
blood-sugar level, regulation of the water metabolism, 
coagulation of the blood, ete., still requires clarifica- 
tion. 


rapid 


Though the multiple functions of the liver and 
its relation, either direct or indirect, to various im- 
portant bodily activities would suggest marked dis- 
turbance of metabolism in diseases of the liver, yet 
such disturbance is not always present. This is due 
to the fact that the liver possesses a great reserve and 
has a marked capacity for regeneration, especially in 
chronic liver-cell damage. The experimental _ re- 
searches of Mann and Bollman (1931) have shown 
that ‘only a relatively small amount of hepatic 
tissue (15—20%) is necessary for performing the 
manifold activities of the liver.’ Metabolic disturb- 
ances in diseases of the liver would thus become 
manifest only when there is extensive destruction of 
the parenchyma and failure of regeneration or when 
there is an impairment of the biliary excretion. 


As pointed out by Mann and Bollman (1931) 
‘Accurate data on the disturbance of metabolism in 
cirrhosis of the liver are meagre.’ In presenting this 
subject in the last international conference (1981) on 
seographical Pathology, these authors have stressed 
the great need for further clinical and experimental 
investigation with a view to promoting knowledge 
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concerning disturbances of metabolism in hepatic 


disease. In this paper some observations on the 
disturbances of metabolism in cirrhosis of the liver 
(based on a clinical investigation in a series of un- 
selected cases of cirrhosis of the liver) are presented 


and discussed. 


OBSERVATIONS 


the observations recorded 


below are based, were performed on hospital patients 


The tests on which 
under basal conditions; cases of cirrhosis in which 
definite manifestations of endocrine disturbance were 
present, were excluded from this investigation. 


(1) Carsonyprate Merano.ism. 

(a) Glucose: The fasting blood sugar, estimated 
in 41 cases of cirrhosis of the liver, showed a hypo- 
glycemia in 38 cases (normal average blood-sugar of 
Indians 117-0 mg. per cent.), while it was normal 
or slightly higher than normal in only one and two 
cases respectively (vide, Appendix 20, Table p. 6). 

Symptoms of hypoglycemia were absent even in 
patients (8 in this series) in whom the fasting blood 
sugar was below 60-0 mg. per cent. 

The glucose tolerance test in 10 cases of cirrhosis 
of the (vide Appendix 19, Table V, p. 41) 
showed that following the oral administration (1 gm. 


liver 


of glucose per kilo of body-weight) of pure (Kahlbaum) 
glucose under basal conditions, the concentration of 
sugar in the blood remained elevated even at the end 
of two hours and showed either no tendency (5 cases), 
or only slight tendency (5 cases), to return to the fast- 
ing level. The maximum rise of blood sugar in these 
cases also showed variations from 
cases, the concentration of blood sugar rose above the 


normal; in two 


renal threshold with the appearance of sugar in urine; 
in five cases, the blood sugar went on increasing during 
the test period of two hours reaching its maximum 
concentration at the end of this period. 


Fasting hypoglycemia and intolerance to glucose 
were present in all types of cirrhosis of the liver and 
did not appear to be confined to any particular type. 
The remarkably low values of the fasting blood sugar 
were generally met with in the advanced stage of 
the disease. An excess of carbohydrates was present 
in the diet of all patients studied in this investiga- 
tion. 

(b) The non-glucose reducing bodies in blood: 
An estimation of the non-glucose reducing bodies 
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in blood in a series of 14 cases of cirrhosis of the 
liver (vide Appendix 19, Table II, p. 34) showed that 
the average values of ‘glucid x’ and ‘y-reduction’ 
were almost similar to those obtained in normal con- 
than 
It would thus appear that the fasting hypo- 


trols, while the glutathione content was lower 
normal. 
glycemia found in eases of cirrhosis of the liver is 
due to a reduction in the true glucose content of the 
blood and not to any variations in the 
reducing bodies’ of the blood. 


‘non-glucose 
This subject is dis- 
cussed later in detail. 

The ‘non-glucose reduting bodies’ showed the 
same variations in glucose tolerance tests in cases 
of cirrhosis of the liver as in normal controls. 

(c) Levulose and galactose: In a series of 28 
cases of cirrhosis of the liver in which the metabolism 
of lwvulose was studied (vide Appendix 18, Table I, 
p. 149), it was disturbed in 21, doubtful in 4, 
normal in 3 cases. 


and 


Oral administration of galactose in 7 cases of 
cirrhosis of the liver (vide Appendix 18, Table II, 
showed a disturbed metabolism of this sugar in 38 
increased 
the 
five-hour period following the administration 


sugar. 


cases; in these latter cases there was an 


excretion (over 2-0 gm.) of galactose in urine 
in the 
of the 

The metabolism of these two sugars in cirrhosis 
detail in the next 


of the liver is discussed in 


chapter. 

(2) Prorem Mrranoiism. 
(a) Urea: 

patients with cirrhosis of the liver gave varied results; 

it was within normal limits (20-40 mg. per cent.) in 

16 patients, and above the highest limit of the normal 


The estimation of blood-urea in 86 


in 15 patients; in five cases, it was below the lower 
limit of the normal (vide Appendix 20, Table). 

Very low values (9:0 and 12:0 mg. 
respectively) were only in 
Though most of the cases investigated in this series 
the ‘ureo- 
genetic function’ of the liver was not deranged. 


per cent. 


obtained two cases. 


were in an advanced stage of the disease, 


(b) Non-protein nitrogen: The non-protein nitro- 
gen content of the blood was either normal (29 
cases) or slightly higher than normal (4 cases) in the 
present series of cases (vide Appendix 20, Table). 


(c) Creatinine: The creatinine content of the 


blood was either within normal limits (7 cases) or 
slightly higher than normal (5 cases) (vide Table, 
Marked 


Appendix 20). muscular’ wasting and 
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absence of renal damage were important features in 
all cases. 

(d) Uric acid: The uric acid content of the 
blood was high (6-016 mg. per cent.) in one case of 
portal cirrhosis in which the clinical diagnosis was 
verified at autopsy. 

(e) Coagulation of blood: In a series of 64 
cases of ‘ decompensated portal cirrhosis,’ the co- 
agulation time of the blood was found to be either 
normal (41:0%) or slightly delayed (59-0%). The 
fragility of the red blood cells was diminished in a 
majority (810%) of the cases (vide Appendix 1, 
Table XIIT, p. 406). 


(3) Lirom Merrasoiism. 

Cholesterol: Marked hypercholesterolemia (689-6 
mg. per cent.) was found in a case of suspected 
congenital syphilitic cirrhosis of the liver (child aged 
3 years) with this exception that the plasma-cholesterol 
content was invariably either normal (6 cases) or 
more often sub-normal (13 cases) in the present series 
of cases (vide Table, Appendix 20). 

How far a dietetic deficiency of fats, cholesterol 
and vitamins, is responsible for the hypocholester- 
olemia seen in most of the cases is discussed later. 
(4) Piamenr Meraxortsm 

(a) Bile pigments and their precursors: A dis- 
turbed metabolism of bile pigment was found in 
almost all cases. In a series of 64 cases of ‘ decom- 
pensated portal cirrhosis,’ ‘ overt jaundice’ was 
present in 6 cases; the Van Den Bergh reaction of the 
blood was direct positive in 81:5 per cent. of cases, 
indirect positive, only in 11-0 per cent., and negative 
in 7-5 per cent. of cases (vide Table XIII, p. 406, 
Appendix 1). A latent bilirubinemia was thus found 
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in most cases of portal cirrhosis, which showed no 
clinical evidence of jaundice. 

Bile salts and bile pigments were present in the 
urine only in cases with ‘ overt jaundice’ while 
urobilin or urobilinogen were found in nearly all of 
them. 

(b) Rose Bengal: The absorptive and excretory 
power of the liver in dealing with foreign pigments 
or dyes, as determined by the rate of disappearance 
of rose bengal dye from the blood after its injection 
intravenously, is definitely impaired in almost. all 
cases of all types of cirrhosis of the liver vide Appendix 
1, p. 406; and Appendix 17, Table, p. 1015. 


(5) Mrranotism or OTHER SUBSTANCES: 

(a) Indican: Though evidences of chronic intes- 
tinal stasis and excessive intestinal putrefaction were 
present in a large majority of patients with portal 
cirrhosis (vide Appendix 1), only in a few instances did 
the urine give a strong reaction for indican. 

(b) Water Metabolism: The occasional tempo- 
rary control of ascites in decompensated portal 
cirrhosis, by the administration of ammonium chloride 
and salyrgan (vide Appendix 1), and the existence of 
ascites without evidences of portal hypertension in 
some cases of subacute atrophy of the liver (vide 
Appendix 13, p. 480), suggest that the liver is con- 
cerned in the regulation of the water metabolism of 
the body. 

(6) The evidences of altered metabolism in the 
gastro-intestinal tract, skin, etce., and the associated 
disturbances in other organs, are discussed in 
Chapter II, Part I. 

An analysis of the biochemical findings tabulated 
in Appendix 20 (page 6) is given below: 





RESULT. 
SERIAL NATURE OF No. OF CASES — Below Above Average (mg. REMARKS: 
NUMBER INVESTIGATION. INVESTIGATED. 5 normal. normal. per cent.) 

I. Fasting blood sugar 41 I 38 2 78°24 In 8 cases the fasting blood 
sugar was below 60'0 mg. 
per cent. 

2. Urea — one =. 90 16 5 15 38°46 In 2 cases the blood urea 
was 9’o and 12°0 mg. per 
cent. respectively. 

3. Non-protein nitrogen 33 29 4 32°24 

4: Creatinine cols, ut ee 4 ewe 1°998 

5. Plasma cholesterol 20 6 13 I 137°48 In one case the plasma 


Uric acid 


cholesterol was 689°6 mg. 
per cent.; in 5 cases it was 
less than 50°0 mg. per cent. 
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Discussion 


(1) CarponypraTE METABOLISM: 


(a) Glucose: The experimental work of Bock 
and Hoffmann (1874), Minkowski (1893), and Mann 
and his associates (1922, 1923, and 1925), has conelu- 
sively shown that the liver is the sole source of blood 
sugar (glucose). The organ also plays an important 
role in the regulation of the concentration of sugar 
in the blood, apart from the influence of the endocrine 
glands, nutritional state of the 


muscles, organism, 


etc. 


Hypoglycemia and intolerance for glucose after 
oral administration of sugar in diseases of the liver, 
have been observed both clinically and experimentally. 
Thus, hypoglycemia after and chloro- 
form poisoning (Williamson and Mann, 1923), after 
chronie phosphorus poisoning (Althausen and Thones, 
1932), and in the last stages of yellow fever (Wake- 
quoted by Peters and Vanslyke, 
1931) has been observed in 
Heinsberg (1895) and others found a hyperglycemic 


phosphorus 


man and Morrell, 
experimental animals. 


response to glucose feeding after phosphorus and 


chloroform poisoning. 
Clinically, hypoglyewmia has been observed in 
eases of acute yellow atrophy of the liver (Rabino- 


witch, 1929), late chloroform poisoning (Stander, 
1924), phosphorus and chloroform poisoning (Mac- 


Intosh, 1927; McLean et all, 1929), primary carcinoma 
of the liver (Crawford, 1931; Nadler Wolfer, 
1929), hepatic tumour (Parnass and Wagner, 1929) 
und cyclical vomiting (Cammidge, 1928, 1930; 
Maranon, 1930). Friedman and Strouse (1914), 
Langston (1922), Von Fejer and Hetenyi (1924), 
Friedenson, Rosenbaum, Thalheimer Peters 
(1928), and others observed either high or prolonged 


and 


and 


hyperglycemia and intolerance for glucose in patients 
with hepatic disorders. Helmreich and Wagner 
(1925) reported fasting hypoglycemia and intolerance 
for glucose in a child with liver enlargement. An 
unusual which and 
diabetes mellitus cleared up, as portal cirrhosis of the 
liver developed, was reported by Bordley (1930). 


case in severe longstanding 


On the other hand, Mann and Bollman (1926 
and 1931) found either normal value, or a value only 
slightly below normal, for fasting blood 
experimental animals with greatly reduced hepatic 
tissue; Greene, MeVicar, Snell and Rowntree (1927) 
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sugar in, 
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found no significant disturbance in the fasting blood 


sugar level in any of their cases of cirrhosis of the 


liver. 


The significant findings in most of the cases of 
cirrhosis of the liver in the present series, were the 
presence of fasting hypoglycemia and intolerance for 
glucose (high or prolonged hyperglycemia, sometimes 
with glycosuria, after oral administration of glucose). 
The former finding (hypoglycemia) in cases of cirrho- 
sis of the liver is better appreciated when it is 
remembered that the average fasting blood sugar of 
Indians (117-0 mg. per cent. Bhatia, 1927; Mc. Cay 
et all; 1918; Brahmachari and Sen, 1925; Stott, 
1927) is higher than the accepted standards for the 
Europeans. In some of the patients, though the 
fasting blood sugar was much lower than the level 
at which symptoms of hypoglycemia would appear 
(Wauchope, 1933) yet symptoms were not 
manifest, which was probably due to the gradual and 
slow lowering of the blood sugar level and consequent 
adaptation of the system to the change in that level. 


such 


The abnormal hyperglycemia after the oral 
administration of glucose in the above cases indicates 
an impairment of the glycogenetic function of the 
liver; the liver is unable to take up its normal share 
of sugar from the blood after ingestion of glucose; 
hence the high or prolonged hyperglycemia. The 
fasting hypoglycemia is probably due to the failure 
and defective 


of the mechanism of glycogenolysis 


storage of glycogen in the liver. Moreover extensive 


parenchymal injury in the liver may itself result in a 


deficient formation of glucose, apart from the in- 
fluence of the hepatic glycogen on the blood sugar 
level (Mann and Bollman, 1931). Though all the 


tissues, especially the muscles and the skin, also 
withdraw glucose from the blood, there is no evidence 
to suggest that the hypoglycemia found in these 
cases of cirrhosis of the liver is attributable to their 


disordered metabolism. 


Although fasting hypoglycemia and _ intolerance 
for ingested glucose are by no means specific for this 
disease, yet their existence suggests hepatic dysfunc- 
tion, especially in the absence of disturbances of the 
concerned in the regulation of the 
glucose metabolism. In fact, Pezzali (1923) recom- 
mends the of the the 
glucose tolerance test as an aid to the diagnosis of 


other factors 


investigation response to 


liver disease. 
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Spontaneous glycosuria of hepatic origin is rare 
in cases of cirrhosis of the liver. Only one instance 
apparently of the condition was met with in a syphi- 
litie child with cirrhosis of the liver (vide 
Appendix 12). 


(b) The non-glucose reducing bodies: To deter- 
mine whether the low fasting blood sugar (estimated 
by the technique employed by Folin and Wu, 1923) 
found in the above cases is due to the reduction in 
the true glucose content of the blood or to the varia- 
tions in the ‘ non-glucose reducing bodies’ which 
are also estimated with the glucose by the Folin-Wu 
method, an investigation into the latter was 
carried out in cases of cirrhosis of the liver and 
in healthy controls. It is generally agreed that a 
variable part, usually 10-30 mg. per cent. of the 
“‘sugars’’ determined by the usual methods is not 
glucose but is accounted for by other substances (the 
‘non-glucose reducing bodies’) which are also capable 
of reducing the reagents used in the above methods 
(Best, 1919; Everett and Sheppard, 1928; Somogyi 
and Ronzoni, 1926; Hiller, Linder and Van Slyke, 
1925; Peters and Van Slyke, 1931; and others). 
Amongst these ‘non-glucose reducing bodies,’ ‘glucid 
x’ (Fontes and Thivolle, 1929, 1930), ‘ y reduction ’ 
(Pickard, et all, 1932), and glutathione (Benedict 
and Newton, 1928, 1929; Somogyi) deserve mention. 
The results of the study of the behaviour of these 
bodies in health and disease and their variations in 
glucose tolerance tests are discussed in Appendix 19. 
It may be mentioned here that the variations in the 
‘non-glucose reducing bodies’ in glucose tolerance 
tests in cases of cirrhosis of the liver are similar to 
those found in normal controls. 


As the average values for ‘glucid x’ and ‘y 
reduction’ in cases of cirrhosis of the liver do not 
show much difference from those obtained in normal 
controls, it ean reasonably be concluded that these 
‘reducing bodies,’ are not responsible for the hypo- 
glycemia found in the above cases. As the  gluta- 
thione accounts for little of the saecharoid content 
of the blood (Benedict, 1931), its lowered value in 
these cases of cirrhosis of the liver (also reported by 
Platt, 1951) cannot also reasonadly explain the low 


fasting blood sugar found in ther... 


Hence it is concluded that the fasting hypo- 
glycemia found in cirrhosis of the liver is due to a 
reduction in the true glucose content and not due to 





JOURNAL 
I, M. A. 


variations in the of 


the blood. 


‘non-glucose reducing bodies 


The exact significance of the lowered glutathione 
content of the blood in cirrhosis of the liver is far 
from clear. Glutathione, a cysteine derivative, (a 
tripeptide of cysteine, glutamic acid and glycine), is 
present in all active tissues and in blood (in ery- 
throcytes only), where it promotes, through its 
mercapto group, oxidation and reduction processes 
(Llolden, 1925; Hopkins, 1925 and 1929; Hopkins 
and Dixon, 1922; Stewart and Tunnicliffe, 1925; and 
others). 

(c) Levulose and galactose: As it is generally 
considered that the liver is essential for the meta- 
bolism of these sugars (conversion to glucose for 
utilization by the tissues), it is only reasonable to 
expect a disturbance of their metabolism in diseases 
of the liver. That such a finding, though more often 
met with in hepatic disease than in other conditions, 
is not always constant in the former, is borne out by 
the present investigation into the metabolism of these 
sugars (vide Appendix 18, ‘Tables 1 and II). ‘The 
variations in the tolerance to these sugars in cases of 
cirrhosis of the liver are fully discussed in the next 
chapter. 


It may be mentioned here that apart from the 
liver, the human intestines can probably also convert 
levulose to glucose (Mann and Bollman, 1931). It 
further shown that levulose can be 
utilized by hepatectomized animals for the formation 
of muscle glycogen (Mann, quoted by Peters and 
Van Slyke, 1981). 


has been 


(2) Proremy Mrrasorism : 


(a) Urea: Though the liver is entirely respons- 
ible for de-aminization and formation of urea (Boll- 
man, Mann and Magath, 1924 and 1926; Bollman 
and Mann, 1930; Mann and Bollman, 1931), the 
clinical (Stadie and Van Slyke, 1920; Rowntree, 
Marshall and Chesney, 1914; Greene, MeVicar, Snell 
and Rowntree, 1927; and others) and the experi- 
mental (Mann and Bollman, 1926 and 1931) evidences 
show that the failure of these processes in the body 
is not proportional to the degree of hepatic damage. 
A small amount (15—20%) of actively functioning 
hepatic tissue is still able to maintain, in a seemingly 
normal manner, these important and vital functions 
of the liver (Mann and Bollman, 1931). Except the 
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rare case of acute yellow atrophy, with no urea at 
reported by Rabinowitch (1929), 
clinical evidence of complete cessation of the ' ureo- 
genetic ’ function in hepatic disease is very un- 
common. 


The results of the present study indicate that 
the concentration of urea in the blood in most of the 
ases of cirrhosis of the liver is either normal or 
slightly higher than normal. It is doubtful whether 
the low concentration of urea in the blood found in 
some cases can really be due to the hepatic injury, 
especially in view of the nutritional disturbance 
accompanying them (Cf. Appendix I, p. 397). The 
high urea content of the blood found in some cases 
is probably due to an impairment of the excretory 
function. — 


(b) Non-protein nitrogen: Disturbances in the 
total concentration of the non-protein nitrogen in the 
blood are not evident in the present series of cases, 


in most of which it was within normal limits. 


A rise in the non-protein nitrogen in the blood 
has been reported in advanced cirrhosis of the liver, 
surgical hepatic conditions, diseases of the gall- 
bladder and bile ducts (Breed and Rendall, quoted by 
Peters and Van Slyke), acute yellow atrophy 
(Rabinowitch, 1929; Stadie and Van Slyke, 1920) 
fatal poisoning by chloroform (Stander, 1924), phos- 
phorus (Bang, 1915 and 1916) and hydrazine (Lewis 
and Izume, 1926), ete. But changes in the non- 
protein nitrogen of the blood, if evident in hepatic 
disorders, generally affect the partition rather than 
the total concentration. In such cases, the amino- 
acid nitrogen increases, while the urea nitrogen falls. 


(c) Creatinine: So far as the concentration of 
creatinine in blood is an indication of the endogenous 
or tissue metabolism of proteins (especially that of 
the muscles), it would appear that this phase of nitro- 
genous metabolism was not disturbed in the present 
series of cases. This finding is interesting, especially 
in view of the marked muscular wasting accompany- 
ing these cases (Fig. 8) and the consequent lowered 
nutrition and activity of the muscular tissue, and the 
absence of any evidences of considerable renal 


damage. That the liver is not concerned with this 


phase of nitrogenous metabolism, is also pointed by 
Bollman, Mann and Magath (1926), who showed that 
in dehepatized dogs the formation of. creatine and 
creatinine continued at its normal rate. 
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(d) Uric acid: Though the experimental evidence 
strongly favours the conclusion that the liver destroys 
uric acid (Bollman, Mann and Magath, 1925; Burian 
and Schur, 1910; Shimoda, 1928; and others) and uric 
blood following . hepatic 
uricolytie function, it 
these studies have 


acid accumulates in the 
injury due to a loss of this 
seems highly doubtful whether 
any important bearing on urie acid metabolism in 
hepatic diseases in the human being (Peters and Van 
Slyke, 1931). 


(e) Coagulation of blood: In the absence of a 
complete study of the several factors which affect the 
coagulation time of the blood, it is difficult to be sure 
that the delay in the coagulation time of the blood, 
in more than half the number of patients in the 
lesions. But 
there is strong experimental evidence (Mann and 
3ollman, 1931) to suggest that the hepatie factor 
plays a definite part in the delayed coagulation of the 


present series, is due to the hepatic 


blood and in the hemorrhages that occur in cases of 
extensive hepatic injury. 


blood cells 


found in the majority of cases in this series has also 


The diminished fragility of the red 


been reported by other observers (Hughes and Shri- 
vastava, 1927) in advanced cases of cirrhosis of the 
liver. Hughes and Shrivastava (1927) have adduced 
evidence that the variations in the corpuscular 
resistance—a decrease in the pre-cirrhotic stage and 
an inerease in the cirrhotic stage—present in their 
cases were probably related to the activity of the 
reticulo-endothelial Fragility of the red 


blood cells is also diminished in anzemias, obstructive 


system. 
jaundice and after splenectomy. Apart from the in- 
fluence of the liver and spleen on the increased cor- 
puscular resistance (diminished fragility) in the pre- 
sent series of cases, the anemia which is present in 
most of them, is probably also responsible for the 
change in the corpuscular resistance. 


(8) Liporp METABOLISM: 


Cholesterol : 
terol in the metabolism of the body in general and 
in hepatic diseases in particular have yielded varied 
Definite knowledge 


The studies on the role of choles- 


and, at times, conflicting results. 
on the subject is still lacking 


The results of the study of plasma cholesterol 
in the present series of cases are in agreement with 
those of Chauffard and his collaborators (1911 and 
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1920), Epstein (1932), Rothschild and Rosenthal 
(1916) Adler and Lemmel (1927-28), and others, who 
found either normal or low cholesterol content of the 
blood in cases of cirrhosis of the liver. Hypocholes- 
terolemia has also been reported in conditions of 
marked cachexia or low vitality (De Wesselow, 1924; 
Epstein, 1932; Bloor, 1916; Bloor and Knudson, 
1917; Burger and Beumer, 1913; Denis, 1917; Klein 
and Dinkin, 1914; Klinkert, 1918; and others), super- 
imposed biliary infections (Adler and Lemmel, 1927- 
28; Epstein, 1932; Peters and Van Slyke, 1931; De 
Wesselow, 1924; and others), and in cases in which 
the diet is deficient in cholesterol and fats (De 
Wesselow, 1924); hence, it is difficult to be sure 
whether the low in the present 
series of cases is due to a degeneration of hepatic 
parenchyma (Epstein, 1932), or to the marked cache- 
xia and deficiency of fats cholesterol in the 
diet, evidences of which were present in the majority 
of cases (vide Appendices 1 and 20). Moreover, in 
some cases of the so-called ‘‘ Hypertrophic _ biliary 
examined post-mortem, biliary infection 
was evident (vide Appendix, 9). How far the defi- 
ciency of vitamins A and D in the diet of these 
patients is related to the hypocholesterolemia deserves 
further consideration. The concentration 
of cholesterol esters in blood in hepatic disease has 
been attributed (Mann and Bollman, 1931) to an im- 
pairment of the activity of cholesterol esterase of 
the liver and bile. 


cholesterol found 


and 


cirrhosis’ 


decreased 


(4) Pigment Mrvrapowtso : 


(a) Bile The 
liver is responsible for the excretion of the bile  pig- 
ment (which is formed mainly outside the organ in 
the bone marrow and the spleen), and for the elabo- 
ration of bile salts; changes in the metabolism of 
these substances in hepatic cirrhosis depend on the 


pigments and their precursors: 


extent of destruction of hepatic parenchyma and on 
the degree of biliary obstruction (Mann and_ Boll- 


man, 1981). 


The bilirubinemia of the latent type giving a 
‘direct’? Van Den Bergh reaction, even in cases 
without ‘overt jaundice,’ and the urobilinuria in 
almost all cases, indicate that the metabolism of 
these pigments is deranged in most of the patients 


in the present series. The absence of hemolytic 


anemia or complete biliary obstruction with infection 
—conditions which are also associated with urobilin- 
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uria—in any of the cases favours the conclusion that 
the urobilinuria is due to destruction of hepatic 


parenchyma. 


Bile salts were present in the urine along with 
the bile pigments in cases with ‘ overt jaundice.’ 
Matthew Hay’s test (using the technique of Gerrard, 
quoted by Rolleston and McNee, 1929) was negative 
other Though the concentration of 
bile salts in the bile and blood appears to be a reliable 
index of the extent of hepatic destruction and of 


in the cases. 


biliary obstruction—a decrease in bile in the former 
and an increase in blood and urine in the latter 
(Mann and Bollman, 1981)—technical difficulties in 
its accurate estimation stand in the way of utilizing 
this important finding in the study of hepatie disease. 


(b) Rose Bengal: It has been found that after 
intravenous injection of ‘ Rose Bengal’ the dye is 
removed from the blood at a rapid and uniform rate 
in healthy individuals (Epstein, Delprat and Kerr, 
1927). The rate of disappearance of the dye from 
the blood depends on the functional ability of the 
hepatic parenchyma, which is entirely responsible for 
its absorption from the blood and excretion into the 
bile. 

The causes for the retention of the dye in cases 
of cirrhosis of the liver, and its significance in the 
diagnosis: and prognosis of hepatic cirrhosis are dis- 
cussed in the next chapter. 


(5) Mrevranotism or Orner SUBSTANCES: 


(a) Indican: The liver is 
oxidation of indol, skatol, 


concerned in the 


and phenol—products of 


putrefaction of some of the aromatic amino-acids 
(tryptophane and tyrosine)—and conjugation with 
sulphates and excretion in the urine ‘as_ ethereal 


sulphates. Thus, changes in the concentration of 
the ethereal sulphates in urine depend on the amount 
of phenolic substances ingested or produced in the 
intestine and on the ability of the liver to conjugate 
the phenols. Extensive hepatic injury results in an 
impairment of this function of phenol conjugation 
(Pelkan and Whipple, 1922; Foster and Kahn, 1916 
and 1917). 


Kixcessive amounts of indican (indoxyl potassium 
sulphate) in the urine may occur in eases of renal 
insufficiency, hepatic disease (Samson Wright, 1928), 
intestinal obstruction (Becher and Litzner, 1926; 
Theis and Benedict, 1918), and even in_ perfectly 
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normal subjects (Samson Wright). The  indicanuria 
present in some cases of portal cirrhosis of the liver 
in the present series is probably due to excessive 
intestinal putrefaction: but it is difficult to explain 
its absence in some of the other cases of portal 
cirrhosis in which clinical evidences of intestinal 
putrefaction were clearly present. It would thus 
appear that indicanuria is not an exact index of 
intestinal putrefaction. 


metabolism: The 


(b) Water 


liver is also concerned in the regulation of water 


opinion that 


metabolism is gaining ground. The concentration of 
blood due to removal, by the liver, of water from 
the blood in fevers, and the onset of ascites after 
feeding animals with extensive cirrhosis or chronic 
obstructive jaundice with meat (Mann and Bollman 
1931), are some of the evidences in favour of the 
above view. The marked control of ascites in cases 
of ‘decompensated portal cirrhosis’ through the 
use of organic mercurial preparations reported by 
Chapman, Snell and Rowntree (1931) and observed 
in some of the patients in the present series (vide 
Appendix 1, p. 412), and the association of ascites 
in some cases of subacute atrophy of the liver with- 
out evidences of portal hypertension (vide Appendix 
13, p. 480), suggest that the ascites in decompen- 
sated cirrhosis of the liver is not always consequent 
to portal hypertension, but probably also due to 
hepatic insufficiency. 


It may be noted from the above discussion thiut 
the disturbances of metabolism which were evident in 
the present series of cases of advanced hepatic 
cirrhosis, ¢.g., fasting hypoglycemia, intolerance for 
glucose, latent bilirubinemia, 
Bengal dye, ete., are not specific for hepatic cirrhosis. 
Moreover, most of these disturbances do not appear 


retention of Rose 
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to be specific even for hepatic disease. The results 
of the clinical study in these cases, most of which 
were in the decompensated stage, are in agreement 
with the experimental work of Mann and Bollman 
(1931) who found that in animals with greatly 
reduced hepatic tissue ‘ it takes but a surprisingly 
small amount of hepatic tissue to maintain, in a 
seemingly normal manner, the many and important 
functions of the liver.’ 


SUMMARY AND CONCLUSIONS 


A clinical investigation of metabolic disturbances 
in a series of unselected cases of cirrhosis of the 
liver, most of which were in the decompensated 


stage, showed : 


(1) Fasting hypoglycemia due to a reduction in 
the true glucose content of the blood, and intolerance 
for glucose and, in some cases, for levulose and 
galactose ; 

(2) no significant changes in the protein meta- 
bolism; 

(3) diminished cholesterol content of the plasma; 

(4) latent bilirubinemia, urobilinuria and oceas- 
sionally bile salts and bile pigments in urine; 

(5) delayed coagulation of the blood and dimi- 
nished fragility of the red blood cells and, 

(6) retention of the Rose Bengal dye after intra- 
venous injection. 

The significance of the various findings are dis- 
cussed and it is concluded that the disturbances of 
metabolism which were evident in the present series 


of cases of advanced hepatic cirrhosis are not specific 


for this disease. 
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THE YELLOW FEVER MENACE 


Elsewhere we publish an interesting article on the 
control of stegomyia mosquitoes in Caleutta with 
special reference to yellow fever and dengue. It is 
admitted by all that the virus of yellow fever is 
absent in India at present but the conditions for its 
spread, if introduced, are favourable in the highest 
degree. The factors necessary for the spread of the 
disease are present; the Indian stegomyia has been 
experimentally proved to be capable of conveying the 
infection (Hindle, 1933) and the population of India 
have no mass immunity as shown by serum tests 
(Mackie, 1932), Reviewing those facts General Megaw, 
Director General of Indian Medical Service, wrote 
*‘ there is no obvious reason why yellow fever should 
be unable to spread like wild-fire in India and the 
Far East if once the infection were introduced. If 
this should happen the consequences might be dis- 
astrous, and it would appear to be a matter of com- 
mon prudence to forbid the flight of aeroplanes from 
West Africa to any place where yellow fever is capable 
of becoming established. In view of the gravity of 
the situation, it would be still better to prohibit the 
entry of aeroplanes to all areas which are suspected 
The slight interference 
when 


of being foci of yellow fever. 
with trade or travel is of small consequence 
compared to the danger of spreading the disease.’’ 


Recently the Government of India apprehending 
that India is threatened with an outbreak of yellow 
fever has made certain regulations under the Epidemic 
Diseases Act of 1897 prohibiting entrance into India 
of persons, within nine days of their being in an area 


in which yellow fever exists or is suspected to exist, 
and of air-craft starting from or alighting in any such 
area. All air-ports and sea-ports, to a lesser extent, 
are specially liable to import the disease. But so 
far as sea-ports are concerned the length of the 
voyage from infected countries to India acts as an 
effective barrier against the spread of the disease. 
Yellow fever is now endemic in certain parts of tropical 
America and West Africa. The Government of India 
ecnsiders thet with the increase of ‘air-traffic yellow 
fever might extend from West Africa to East Africa 
and from there to India. In the past yellow fever has 
spread through the instrumentality of ships from one 
country to another on several occasions and it is quite 
possible that the same may be repeated on a greater 
scale in case of aeroplanes. 


Considering the distribution of yellow fever and 
the air-routes now in use Karachi appears to be the 
most dangerous port. If, however, new air-routes be 
opened up or yellow fever spreads further, specially 
towards the east, other ports of entry will become 
equally dangerous like Karachi. According to the 
Government of India in none of the major ports are 
measures adequate to safeguard India 
from the epidemic spread of yellow fever, if once 
introduced. It is considered that a ‘* stegomyia- 
index ’’ (i.e., the percentage of houses or quarters 
inspected in which stegomyia mosquitoes are found 
breeding) of 2 per cent. or below is considered sufficient 
to ensure safety against epidemic spread of yellow 
But in Calcutta the ‘‘ stegomyia-index ’’ in 
August last was 12-6. Other Indian the 


the control 


fever. 
ports 
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majority of which have no organization for mosquito- 
contrel, are not likely to be in a better condition. 
The practicability of stegomyia-control has been 
amply demonstrated im certain parts of America 
where yellow fever has been eradicated by suitable 
anti-mosquito measures. It is interesting to note 
that the ‘‘ stegomyia-index ’’ of these places has 
been reduced to 0-01 per cent. or less. Thanks to 
the activities of the International Health Board of 
the Rockefeller Foundation the success of these anti- 
stegomyia campaigns has been so great that this 
dreaded disease has almost been abolished from the 
American Continent excepting in a few small foci. 


The appendix, printed at the end of the articie 
referred to, describing the co-operative Anti-Yellow 
ever Service in Brazil is of absorbing interest to us 
in India. Their method of work, organization, person- 
nels and the laws enacted by the Federal Government 
in their support have been described in detail in this 


appendix, 


HEALTH REFORM SCHEME 


Among the many valuable articles contained in 
the recent Health Number of the Calcutta Municipal 
Gazette, we would draw the attention of our readers 
to a thoughtful article by Dr. K. 8. Ray. The 
article is nothing, if not businesslike, but a direct 
appeal both to our new legislators and the people to 
apply themselves to one of the basic needs of the 
country; it is on the health of the people that the 
whole national structure depends. Suggestions of a 


4 »~ 
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Madras and 
are at 


received from 
that many 

the points raised by Dr. Ray. 
ed much publicity and 


like nature have been 
elsewhere, which show minds 
The article has receiv- 
though it has been written 
with special reference to Bengal, the problems with 
which it deals and the suggestions it makes are, with 
little variation, applicable to all provinces alike. It 
is, therefore, to be hoped that it will serve to bring 


the many problems of medical relief to the forefront 


of the political programmes put forward by the 
various parties in the provincial legislatures. So far 


as medical men are concerned, the solution of these 
problems is of direct benefit to them. For one thing, 


it means additional employment. It is, therefore, 
for them in particular to press for such reforms as are 
indicated—reforms that are in every way practicable. 
It is also for the Indian Medical Association, through 
its Central Council and branches to press for these 
reforms, and for others, like the Licentiates Associa- 
tion, to do the same. Resolutions supporting these 


reforms should be passed at public meetings and 
forwarded to the press and the provincial legislatures, 
and influence brought to bear in the right diree- 
and continuous pres- 
this important 
aspect of nation-building is likely to be neglected in 


Now is the 


tions. Unless this is done 


sure exerted from all sides, most 
favour of other more clamorous interests. 
time and now is the opportunity to press for many 
of the reforms which Indian medical men in_parti- 
cular and the people in general have for many years 
been asking. If the problem is energetically tackled 
on the lines suggested, one year will see a great differ- 
ence in the health standards and habits of the people. 
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The Heart in Emphysema 


AND Hoye (Quarterly Journal of 
1937: page 59-83) report on the 
study of 80 cases of advanced emphysema with 
special reference to the involvement of the cardio- 
vascular system and in particular to the shape and 
size of the heart as radiologically. They 
observe that in uncomplicated cases of emphysema 
heart involvement is seldom pronounced but it is 
very common in complicated 


PARKINSON 
Medicine: Jan., 


found 


cases specially with 
hypertension and the cardiac symptoms complained 
are often due to hypertension. Both clinical and 
electro-cardiographic evidences are uncertain and dis- 
appointing guides. Radiology is of greatest aid in 
diagnosis. The and radiological 
evidence of the cardiac involvement in emphysema 
is enlargement of the pulmonary artery at the lila 
(46%) with or without enlargement of the’ main 
stem (about 58%). Localized enlargement (40%) is 
the next important sign affecting the conus pulmo- 
nalis of the right ventricle (41%) and the body of 
the right ventricle (half of the cases) best seen in the 
oblique positions. The right auricle is seldom 
affected. Left heart involvement is dependent only 
on complications hypertension, 
Heart as a whole is not enlarged. 
One-third of the cases had no enlargement at all 
and showed no changes in 


most frequent 


such as coronary 


artery disease, ete. 
the pulmonary vessels 
failure emphysema 
alone is very rare and when it occurs it is 
terminal. Recurrent attacks of 
almost unknown. ; 


radiologically. Cardiac from 
often 
also 


failure are 


How Long Should an Artificial Pneumothorax 
be Continued ? 


Neumann) ( Wiener Med. Woschr.: No. 42, 
1936:) in a lecture at the International Post- 
Graduate courses of the Vienna Medical Faculty 


observes that it is very difficult to tell how long a 
pneumothorax should be refilled as it is often 
possible to judge whether a permanent cure has been 
achieved until 4 years after it was discontinued or 


im- 
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was absorbed. 
when continued for too long may be harmful tending 
to form pleéurisy with effusion and even empyema. 
Prof. Neumann for prevention of such a 
advises the pneumothorax to be done in an institu- 


after an exudation pleurisy Refilling 


sequence 


months with 
« 

When there 
is no development of an exudate pneumothorax can 


tion or a sanatorium for the first 4 
tuberculin treatment at the same time. 
be discontinued at an earlier period to be resumed 


again if necessary. ‘The permanently dry pneumo- 
thorax though requires frequent refilling specially at 
the beginning is no detriment to the permanent result 
as medium sized cavities and bacilli dis- 


appear after 8 months unless intrathoracic adhesions 


generally 


prevent the lung from collapsing and even after 
division of such adhesions they disappear within 


another 2 months. Cure in all probability can be 
regarded permanent when sputum remains free from 
bacilli for, on an average, 1 year or at least for 6 
months before the pneumothorax is discontinued. In 
extensive infiltrations or with severely infiltrated cavi- 
ties producing high temperatures the pneumothorax 
must be continued for, on an average, two years or 
in most favourable cases for 14 years and even after 
that the patient should remain under regular super- 


vision for the next 4 years. 


Tuberculosis of the Pericardium 


Keeper (Annals of Internal Medicine: Feb., 
1937: page 1085) in reporting on the study of 20 
cases of tuberculosis of the pericardium observes that 
the condition is seen mostly in patients over 40 years 
invasion of tubercle 
bacilli from mediastinal lymph nodes, the lungs, the 
pleura or peritoneum. 


of age and is caused by an 
This condition may be sus- 
pected when the following signs and symptoms are 
present, viz, (a) symptoms and signs of an infection, 
(b) localising signs over the pericardium, e.g. friction 
rub, effusion, ete., (¢) signs of circulatory failure and 
(d) signs of extension of the process to other serous 
sacs or a disseminated tuberculosis. The differential 
diagnosis with artery disease, rheumatic 
carditis and cirrhosis of the liver are discussed in 
detail. The prognosis is always serious and the 
present methods of treatment are unsatisfactory. 


coronary 
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Effect of Posture on Electrocardiogram 
Akesson (Uppsala Lak Foren Forh, 1986: 42: 
263) investigated in 10 cases with “‘ ortho- 
static ansemia ”’ 


arterial 
the influence of posture on electro: 
sardiographic tracings and observes that the 
depression of RS—T 


with 
change of posture there is a 
segment in leads II and III with a decrease in ampli- 
tude or actual inversion of the T wave in these leads. 
the 
circulatory adjustment 
eardial anoxemia. The author advises that all trac- 
ings should be taken with the patients lying down 


This change in electrocardiogram is due to 


imperfect leading to myo- 


as electrocardiographic changes produced entirely by 
posture may be misinterpreted and taken as evidence 
of organic myocardial lesion. ” 


Sulphemoglobinzmia following Sulphan‘lamide 
Treatment (Prontosil) 


Discomspe (Lancet: March 13, 1937, page 626) 
writes that sulphemoglobinemia occurs more com- 
monly than has been recognized in cases treated with 
prontosil, that it is dangerous specially to anemic 
patients and that he advises regular spectroscopic 
of the blood of all 
prolonged treatment with prontosil. 


examinations patients having 


Treatment of Sea-sickness 


Hitt (Practitioner: March, 1937, page 297) in 
dealing with the subject observes that there are gener- 
ally 3 types of cases ¢.g., (1) vagotonic, (2) sympathe- 
ticotonie and (3) mixed types. In vagotonie cases 
nausea is variable, vomiting absent or only at long 
vomiting marked, 
early, pulse 


intervals, relief of nausea after 
headache early and persistent, vertigo 
rate often slow and blood pressure low whereas in 
the 
vomiting frequently repeated, relief of nausea after 


sympatheticotonic cases nausea is constant. 


vomiting slight, headache and vertigo late, pulse rate 


rapid and blood pressure may be high. Various 


methods of treatment, both preventive and curative, 
are described and the author gives in the following 


table the method of treatment found most success- 
ful to him: 


WITH PREDOMINANT SIGNS OF 





aes INTER 

VAGOTONIA SYMPATHETICO- MEDIATE 

TONIA TYPE 

Tr. Belladonna 15 min. 5 min. 10 min. 
Bromide 40 gr. 80 er. 60 gr. 
Chloral hydrate 15 gr. 25 gr. 20 gr. 
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The prescription is made up to one ounce of water 


and the dose is one tea-spoonful every half hour, 
diluted if necessary. 
Hzmatemesis and Melzna 
Meu.enaracut ( Wien. Klin Wschr.: Dee. 4, 


1936, page 
obtained in 273 


1481) reports on the successful results 


cases of hwmatemesis and melena 


of peptic ulcer by ‘* treatment with food.’’ A puree 


diet is given at 3 hours’ interval alternated with milk 


in the interval and the average intake is 2,300 
calories per day. Soups, meat, and mashed vege- 


tables form the diet from the start. The mortality 


was 1% as opposed to 10%, found in eases with rigid 
diet. 
discharged in 5 weeks. 


fc ui rd 


stomach 


The patients usually get up in 8 weeks and are 
The author observes that the 
that 


one 


acts as a hemostatic agent, 


full 


liberal diet improves quickly the general condition, 


an empty 


contracts more than a and thie 
regenerates rapidly the blood, decreases the convales- 
cence and facilitates nursing. The author also yives 
from the start the following powder thrice daily after 
food in one tea-spoonful doses. Sodi bicarb and Mag. 
varb. each 15 gins., Ext. hyoseyamus 2 gms., Ferrosi 


lactus 1-5 gms. 


SURGERY 


Suppurative Tenosynovitis 


GRINELL (Annals of Surgery: Jan., 1937, page 
97) reports on the study of 125 cases of suppurative 
which have been 


tenosynovitis followed up to a 


period of 16 months. 51%, of the cases were due to 
puncture wound at the flexion finger creases, special- 
ly at the distal crease and 18%, were due to infection 
of the distal 


oceurred in 54% and was caused most frequently by 


closed space. Primary tenosynovitis 
streptococcus whereas secondary tenosynovitis occur- 
red in 46% and was caused mostly by staphylococcus. 
Streptococcus hemolyticus was found in pure culture 
in 36% of the cases 31%. 
There were 13 cases of radial 8 of ulnar 
bursitis and 10 of the combined type and all but one 


of the combined infections spread from the radial to 


and staphylococcus in 


bursitis, 


Gross necrosis of the tendon occur- 


the ulnar bursa. 
red in 52%, of the cases. 
delay in operation in 25%, 
in. 18%, of the cases of primary tenosynovitis and in 
The average duration 


Errors in diagnosis caused 
of the cases and occurred 


38%, of the secondary variety. 











of tenosynovitis before operation was 6-2 days. The 
author considers that when there is a reasonable 
suspicion of tenosynovitis it is far better to incise 
than to delay. “The sheath is generally drained by 
an anterior-lateral incision avoiding the flexion creases. 
In some cases to get a more free drainage the author 
used Auchincloss’s method of exposing the sheath 
with encouraging results. Sterile wet dressings of 
saline or borie lotion gave better results after opera- 
tion than sterile hand soaks. The average period 
from operation to complete healing was 53 days. The 
functional results obtained were that only 17% show- 
ed an almost complete return to normal function and 
in 85% of the cases no movement at the interphalan- 
geal joints and little at the metacarpophalangeal joints 
The best results were obtained in the 
finger. There 


was possible. 
thumb and the poorest in the fifth 
was one death, 3 arm and 8 finger amputations. 
Osteomyelitis occurred in 38% of the cases. The 
poor results obtained were according to the’ author 
due to late operation when tendon necrosis were 
wlready formed but even when best treatment is given 
at the earliest opportunity results are often bad. 
The author coneludes by noting that ‘ the last word 
has obviously not been said as to the best type of 
incision, the best method of drainage and the best 
post-operative treatment.’ 


The Prevention of Post-anzsthetic Liver Damage 


Ravpin ano Lucke (Journal of 
Pharmacology: Jan., 1937, page 1) administered to a 
series of dogs chloroform mixed with pure oxygen 
and to another series chloroform mixed with air and 
found that livers of those dogs that inhaled oxygen 
showed necrosis in 82% whereas livers of those that 
had air showed necrosis in 73%. They also obtained 
similar results with divinyl ether. The authors 
further observed that dogs put into an atmosphere of 
15% oxygen and 85% nitrogen for 2 hours showed 
degenerative liver changes in 28%. ‘These experi- 
mental findings go to show that anoxemia of itself 
without any anesthetic produces liver damage and 
they also prove the utility of adding pure oxygen to 
inhaled anesthetics in preventing such damage. 


GOLDSCHMIDT, 


Solitary Metastasis in Spleen in Carcinoma 
Simplex of Right Breast 
McMenemey (Lancet: March 20, 1937, page 691) 


reports of a case of carcinoma simplex of the right 
breast showing a large secondary deposit in the spleen 
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without any other metastasis anywhere though the 


probable invasion was through blood stream. The 
presence of metastasis in the spleen also disproves 


the view of the spleen having a ‘‘ specific antagonistic 


action ’’ towards cancer cells. 


Mammography 

Hicken (Surgery, Gynaecology and Obstetrics: 
March, 1937, page 593) describes in detail the 
method of visualising the breast by injecting contrast 
media, e.g. thorotrast, etc., into the small estuaries 
of the nipple or directly into the tumour mass. This 
method enables one to clearly outline the ducts and 
the offending tumors and help in accurate diagnosis. 
The advantages and disadvantages of various contrast 
substances, the indications and contraindications for 
mammographic studies are described and reports on 
814 mammograms are made with only one resultant 
breast abscess and that too on a patient with pyogenic 
mastitis infected before the study was made. 


Complete Prolapse of the Rectum Treated 
by Gabriel’s Injection Treatment 


Wuyte ANd O’Reaan (New Zealand Medical 
Journal; Feb., 1987, page 46) report two cases of 
complete prolapse of the rectum successfully treated 
with the Gabriel’s injection method. The method 
followed is that under anesthesia (preferably spinal) 
(1) seven or eight submucous injections of 2 ¢.c. eacli 
of five per cent. phenol in almond oil are made with 
the patient in lithotomy position and the proctoscope 
passed to the highest possible level and (2) three high 
perirectal injections (one posterior and two lateral) of 
3 c.c. each of a solution of 12 grains of quinine 
sulphate to 80 minims of acid sulph dil and 80 
minims of aq. dist., are made with a 34” needle 
ubout 1” from the anus under the guidance of the 
index finger in the rectum. After treatment consists 
of (a) exercise of the perineal muscles carried three 
times a day and-(b) liquid paraffin 
sixth day and bowels opened on the seventh day by 
an olive oil enema. The patient should defecate on 
the side at first with the rectum supported to prevent 
prolapse and return by stages to normal defecation. 


given on the 


PATHOLOGY AND BACTERIOLOGY 
Hepatic CEdema 


KescuNnerR AND Kiemperer (Archives of Patho- 
logy: 1936, 48:598) write that the condition is 
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characterised histologically by wide separation of the 
capillary walls from the liver cells and distension of 
the pericapillary spaces with granular (protein) 
material. This hepatic oedema is due either to back 
pressure following cardiac failure when it is termed 
“mechanical cdema’ or due to increased perme- 
ability of the capillary wall and called ‘ primary 
cedema.’ Of 505 unselected autopsies only 79 show- 
ed hepatic oedema and back pressure was the causat- 
ive factor in nearly half of the cases. Of all deaths 
from cardiae failure 89% showed hepatic ceedema yet 
9 cases of lipoid nephrosis with generalised oedema 
did not show any hepatic edema. 60 cases died of 
uremia—24 had ‘ malignant nephrosclerosis ’ and 18 
of them had hepatic cedema but of the other 38 cases 
of uremia only 14 showed the change. It was more 
common in influenza than in any other infection, and 
it was also found in exophthalmic goitre and diabetic 
coma, 


Bacteria Chased into Blood Cultures 

IrnpeLp, GucHaAn AND Uaan (Presse Medicale: 
Feb. 3, 1937) observe that in typhoid fever cases 
blood cultures made 15-20 minutes after adrenaline 
injection are more successful than when done in the 
usual way specially in the third week when positive 
cultures are usually difficult to obtain. Adrenaline 
by causing spleenic contractions chases the bacteria 
into the blood. The method was used in 103 cultures 
taken from 49 cases of typhoid fever and the percent- 
age of positive results obtained are given in the 
following table: 


Day oF ILLNESS. BEFORE INJECTION. AFTER INJECTION. 


7—14 67-6 73:6 
15—21 33-3 59-6 
22—28 8) ) 


Galactose Tolerance in Hyperthyroidism 


ALTHAUSEN AND WeveEr (Journal of Clinical 
Investigation: March, 1937, page 257) observe that 
the curve of galactose in the blood after oral admini- 
stration of this sugar is considerably higher with 
hyperthyroidism than in normal and diabetic persons. 
This reduced tolerance to galactose is a very constant 
finding in hyperthyroidism and is of great value in 
differential diagnosis and is due to either impaired 
utilization by the liver or accelerated intestinal 
absorption. 
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Prognostic Value of Precipitin Test in 
Meningococcus Meningitis 

ALEXANDER (Journal of Clinical Investigation, 
March, 1937, page 207) basing on laboratory 
investigations in 69 cases of meningococcus menin- 
gitis writes that the positive precipitin test gives the 
best indication of the severity of the infection as 
77%, of the 22 positive cases and 4%, of 47 negative 
cases were fatal. The precipitin test is carried out 
in a test tube of small diameter in which centrifugal- 
ised spinal fluid is layered on type specific sera and 
in a positive case a ring is formed in 10 minutes at 


the junction. 


Magnesium Content of Serum in Renal 
Insufficiency 


BrookFiELp (Quarterly Journal of Medicine: 
Jan., 1987, page 87) determined the serum calcium, 
magnesium and inorganic phosphorus values in 21 
cases of renal insufficiency of different types and 
writes that there was invariably an increase in the 
serum magnesium as a result of renal dysfunction, 
that there was an inverse relationship between calcium 
and magnesium contents of the serum and _thiat 
there was a slight and inconstant rise of serum 
magnesium in 5 subjects to whom magnesium 
sulphate was given orally. The author points out 
that the use of magnesium sulphate in cases of renal 
insufficiency for nitrogen elimination by the intestine 
should be restricted. 


PHYSIOLOGY AND PHARMACOLOGY 


Contraction of Bundle of His During Heart Beat 


Isummara (C. R. Soc. Biol, Paris: 1935, 120: 
1023) writes that the observation that contraction of 
the bundle of His and its branches is associated with 
ventricular systole has been questioned. Experi- 
ments with perfused ox heart demonstrate its truth. 
Auricular, ventricular and fascicular contractions 
were recorded simultaneously—the bundle branch 
being isolated by a special clamp and attached to a 
lever. An interval between fascicular and ventricular 


contractions is clear. 


Regeneration of Plasma Proteins by Various Proteins 
and Effect of Fasting and Infection 
McNaventr, Scorr, 
(Journal Exp. Med.: 


Woops AND WHIPPLE 
1936, 63:277) made the 
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following experiments:—Dog plasma proteins were 
reduced from 6% to 4%, by daily bleeding and return 
to circulation of washed red blood cells. The effects 
of different test determined in 


protein diets were 


regard to regeneration of lost plasma proteins. Soya- 


bean protein was very highly efficacious and formed 
more albumen than globulin, whereas other vegetable 


proteins formed globulin in excess. brain 


Spleen, 


and stomach proteins were poor in efficiency. In 


fasting the dog can contribute only 4-6 gm. a week 
Infection intoxication 
seriously disturb plasma protein production, 


from its tissue proteins. and 


Direct Action of Glucose on Pancreatic 
Secretion of Insulin 
Foguia and Frrnanpez ( C. PR. Soc. Biol. Paris: 
121:355) found in dog with pancreatic implantation 
in neck that increase of glucose in perfusing blood 
caused increased output of insulin independently. 


Diet of Diabetics prior to Onset of Disease 


Himswortn and Marsnatn ( Clinical Science: 
1935, 2:95) compared the diets of diabeties prior to 
onset of disease with diets of comparable groups of 
normal subjects and found that most diabeties prefer 
diets containing excessive proportion of fat and that 
fewer diabetics than prefer a diet 
containing excessive proportion of carbohydrate foods. 
They also discuss the influence of such diets on the 


normal subject 


appearance of disease. 
The Relation of Vaso-constrictor Substances 
in Blood to Human Hypertension 


Hantscumann (Z. ges Exp. Med.: 1935, 96:442) 
investigated the of vaso-constrictor 
stances in blood of hypertensive subjects by means 


presence sub- 
of perfused rabbit’s ear preparation, for comparison 
a similar prepartion poisoned by Gynergan to para- 
the used. 
Although the results were rather variable, the blood 
of hypertensive subjects, both essential 


lyse action of adrenaline being also 


and neph- 


ritic, had on the average stronger vasoconstrictor 
action than normal human blood. In rabbits in 


which artificial hypertension was induced the amount 
of vaso-constrictor found to 
increased. These vaso-constrictor properties of blood 
are then considered to be of importance in the patho- 
genesis of sustained hypertension in man. 


substances were be 
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Position and Distribution of Purkinje Tissue 


Abramson and MarGouin ( Journal of Anatomy: 
1936, 70:250) found 
sections that myocardial Purkinje tissue is not limited 
the 


by injection and histological 


to sub-endocardium but is ramified through 


ventricular wall and interventricular septum. 


Pressor Substances in Blood of Hypertensive 
Subjects 

Rh. Soe, Paris : 

phenylamine 


Biol. 
which is 
different 
high 
higher 
hyper- 


Lesure (C, 


estimated 


Lorerer and 
1936, 122 :292) 
known to be vasotonic in 


the serum. of 


persons, being determined by tyramine. In 


blood pressure the amount was appreciably 


than in other affections. Very significant in 
which 
In 


health the vasotonie balance according to the authors 


tension was the tyramine: histamine ratio 


was 3-4 as compared with 1-4 in other cases. 


is maintained by adrenaline-acetylcholine and in 


disease it is controlled by tyramine—histamine. 


Opium Alkaloids and Blood Sugar 


Ro (Jap. Jr. Med. Sei, Pharmacolo: 1935, 
9:59) studied the effects of injections of morphine, 
dionin, papaverine, narcotine, pantopon, and heroin 
found marked rabbits. 


and hyperglycemia in 


Repeated increasing doses produced a_ tolerance to 
these drugs with fall of blood sugar to normal but in 
the 


in- 


the chronically poisoned animals cessation of 


daily accustomed injection resulted in another 


crease in blood sugar lasting about 3 days. 


Digitalis Therapy 


SCHUNTERMANN (Z, ges Erp. Med.: 1935, 96:520) 
observed that sensitivity of digitalis 
increases after preliminary treatment with adrenalin 


mammals to 


and parathormone. Adrenalin cortex extract dimi- 
nishes the sensitivity and may thus be used with 
benefit in digitalis poisoning. 
Antidotes to Poisoning by Analleptics in 
order of Efficiency 
Bartow (Jr. of Pharmacology: 1935, 55:1) 


measures in order of 
their efficiency and importance: picrotoxin, metrazol, 
artificial 


strvchnine, caffeine soda benzoas, 


thus tabulates the antidotal 


ephedrine, respiration, coramine,  icoral, 
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Ephedrine on Coronary Circulation 


Dusinin ( Arch. Biol. St. Ptersl: 1935, 38:292) 
observed that ephedrine has a vasoconstrictor effect 
heart. 


isolated cat’s In a 


small proportion of cases a preliminary dilatation is 


on coronary vessels of 
reduces vaso-constrictor and in- 
effect. The author 
ephedrine acts on the sympathetic nerve endings and 


seen—Hrgotoxin 


creases dilator concludes — that 


on the smooth muscles of coronary vessels. 


PEDIATRICS 


Gastric Acidity in Infants and Young Children 
( British Children’s Dis. 
eases: January—March, 1937, page 1:27) reviews the 


STEWART Journal of 
literatures on the subject and writes that there is no 
evidence of congenital achlorhydria nor is it present 
healthy child, that infection 
specially in chronic gastro-intestinal 


parenteral 
disease 


in the 
lowers 
the gastric acidity and that the acidity is lower in 
infants than in older children. The author from her 
own observations on cases of nutritional anemia 
writes that the hypo-acidity found in aneiic cases 
is the result not the cause of the deficiency anemia 
(due to pure iron deficiency) and this low acidity 
decreases still further the available iron and aggra- 


vates the condition and prevents spontaneous cure. 


Tuberculosis in Infancy 


Barty ( Milbank Memorial Fund 
1937, 15: pp. 82—44) from the 
pediatrics of the Johns Hopkins Hospital reports on 


Quarterly: 
department of 
mortality in 170 


the study of tubereulin-positive 


children of whieh 72 are white and 98 coloured. 


These children were infected before they were 2 
years of age and are followed up to a period ranging 
from one year to 5 years. In the first year of infec- 
tion the mortality was 1 in 10 in white children and 
slightly more than 1 in 5 in coloured children and in 
the following four years it was 3-4% in the whites 
and 96% in the coloured. The higher incidence of 
mortality amongst the coloured children is explained 
by their greater tendency to develop parenchymal 
The younger the child the more unfavour- 


Children 


lesions. 


able is the prognosis. infected before 6 
months of age had a fatality rate of 78%, children of 
6—12 months 18% and those at 12—24 months 15%. 
Children with the history of contact with sputum 


~ 


ov 
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positive cases had a slightly higher than 


children without it. 


mortality 


Apple Powder : 
a Disorders 


Its Application to Intestinal 


BaronnEs ( British Journal 


cases: January—March, 1937: 


of Children’s Dis- 
page 48) 
diarrhceeas and 


reports on 


the suecessful treatment of dysen- 


teries with apple powder. It is usually given in a 4 
to 8%, suspension of boiled water without addition of 
any sugar, the preparation being freshly made before 
good substi- 


each administration. The powder is a 


tute for the fruit as it can be had throughout the 
year. The beneficial action of the apple diet is due 
to (1) mechanical cleansing action, (2) toxin absorb- 
ing action of colloid groups, e.g., pectin, protopectin, 
etc., (8) sedative and tanning actions of organic 
acids and tanning substances, (4) neutralisation and 
excretion of acid waste products by the basic content, 
and (5) detoxicating and protective action of vitamin 


C in the gastro-intestinal tract. 


Vomiting in Infancy 


Brown ( Hdinburgh Medical Journal: March 
1937: page 144) in dealing with the subject sum- 


marises in the following lines the points to be 


attended to in the examination of an infant suffering. 


from persistent vomiting :— 


1. Type of vomiting: projectile or not. 


2. Relation to feeds: If overdistension with 


food the vomit is usually immediately after the feed 
und wells out. 


umounts the 


Quantity vomited: If large 
case is rather urgent. 
1. Details of feeds: 


tervals. 


umount, composition, in- 


observe 


Watch the infant feeding: (a) to 


~t 


faults in technique. 
(b) to look for visible peristalsis. 
constipated, 


6. Character of stools: loose or 


presence of curds, ete. Indications for changing the 
feeds may thus be obtained. 
7. Effect on weight: never an urgent matter if 


the infant is putting on weight, but a habit might 
set in. 

8. Gastric lavage: examine residue, its amount 
and reaction. 


AuTHoR’s SUMMARY. 


fs an Sie 
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Treatment of Fracture in New-born 


THORNDIKE AND Pierce (New England Journal 
of Medicine: Nov., 1936, page 1013) observe that 
the old idea of treating fractures by mere fixation is 
no longer the 
adoption of modern methods of alignment and _fixa- 
tion after prompt They 
summarise in the following table the types and period 


considered satisfactory and advise 


and early diagnosis. 
of fixation of the fracture of a particular bone after 
giving special stress on the hygiene and care of the 
baby’s skin. 
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CENTRAL COUNCIL 
List or Centra, Counci, Mrempurs, 1936-387 


President:—Rao Bahadur Dr. B. N., 
Lucknow. 

Vice-Presidents :—Dr. 8. N. Kaul, Lahore; Rao 
Bahadur Dr, T. 8. Tirumurti, Vizagapatam and Dr. 
(Miss) J. F. Karani, Nagpur. 


Secretaries:—Dr. Bhupal Singh, Meerut; Dr. 
Rochiram A. Amesur, Karachi and Dr. K. 8S. Ray, 
Calcutta. 


Vyas, 


Asst. Secretaries:—Dr. §S. C. Sen, Delhi and 


Capt. R. N. Bose, Meerut. 
Treasurer :—Dr. Rajat Chandra Sen, Calcutta. 


Past Presidents :—Dr. G. VV. Deshmukh, 
Bombay; Dr. B. C. Roy, Caleutta; Dr. Jivray N. 
Mehta, Bombay; Sir Nilratan Sirear, Kt., Calcutta; 
Major M. G. Naidu, Hyderabad (Deccan) and Dr. 
U. Rama Rau, Madras. 


Provincial Secretaries:—Dr. B. K. Ghosh 
(Bengal), Calcutta; Dr. A. D. Mukerji (Bengal), 
Caleutta; Capt. H. N. Shivapuri (U. P.) Jhansi; 
Capt. K. N. Tandon (U. P.), Meerut; Dr. T. C. 
Basu Chaudhury (U. P.), Agra; Dr. K. R. Chau- 
dhury (Punjab), Lahore and Dr. Balbir Singh 
(Punjab), Amritsar. 

Elected by Branches:—Major PD. R. Ranjit 


Singh, Allahabad; Capt. R. N. Banerjee, Allahabad; 
Capt. 8. K. Choudhury, Benares City; Drs. H. 
C. Banerjee, Saharanpur; H. Hukku, Lucknow; 


JOURN, 
I. M. A. 
Bone. TYPE OF FIXATION. PERIOD OF 
FIxaTION. 
Clavicle Figure of 8 with skein yarn 3—4 weeks. 
Humerus Axillary pad of wadding 
coaptation splint; —_ interval 
angular splint; or moulded 
plaster. Swathes 4—5 weeks. 
Femur Overhead = skin traction of 
both legs on Bradford frame 
with 2-3 lbs. weight 4—5 weeks. 
Tibia Plaster, toes to groin 4—5 weeks. 
Tibia and 
fibula Plaster, toes to groin {—5 _ weeks. 
Chandra Mohan Mathur, Aligarh; K. B.  Dikshit, 


Moradabad; B. N. Mehrotra, Etawah; Capt. K. P. 
sagchi, Agra; Drs. Gur Harak Singh, Ballia; H. P. 
Tiwari, Ghazipur; §. N. Sen, Cawnpore; Rai 
Bahadur Dr. 8. N. Tewary, Cawnpore; Drs. B. 
Thungamma, Benares; §. C. Sen, Shahjahanpur; 
Ram Nath Khanna, Muzaffarnagar; Hira Lal, 
Meerut; S. D. Suri, Muttra; Rai Sahib Dr. Ram 
Narain Lal; Mussoorie; Dr. B. J. Sahni, Lahore; 
Capt. H. F. Maneckshaw, Amritsar; Sardar Sahib 
Dr. Lyallpur; Drs. B. D. Soni, 
Ludhiana; Surendra Nath Badhraja, Gujranwala; 
S. Hamid Ali, Ambala Cantt.; P. N. Rampal, 
Sialkot; G. DaSilva, Jubbulpore; K. K. Dadachanji, 


Kishan Singh, 


_ Bombay; V. L. Nulkar, Jalgaon; R. K. Naidu, 
Poona; Syed Latif, Hyderabad (Deccan); Hyderali 


Khan (Patna); N: M. Damle, Amraoti; Capt. Mool- 
singh Bazaz, Delhi; Drs. K. N. Das Gupta, Bhagal- 


pur; G. V. Dalal, Godhra; K. B. Chindarkar, 
Sholapur; K. P. Sinha Roy, Darjeeling; Suresh 
Chandra Das Gupta, Jalpaiguri; Satya Ranjan 


Ghosh, Faridpur; 8. N. Nandy, Barrackpore; J. P. 
Chaudhuri, Caleutta; D. P. Ghosh, Caleutta; Sunil 
Chandra Bose, Calcutta; T. N. Ghosh, Caleutta; 
A. N. Ghosh, Calcutta; N. R. Sen Gupta, Calcutta; 
Gauri Sankar Gupta, Bulandsahr; 8. C. 
Deoria: and T. N. Banerjee, Patna. 


Acharya, 


Five Additional Members at Headquarters—Dr. 
J. N. Bose, Caleutta; Col. P. Banerjee, Caleutta; 
Capt. P. B. Mukerji, Calcutta; Dr. C. C. Bose, 
Caleutta and Dr. A. K. Sen, Calcutta. 
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DEORIA MEDICAL ASSOCIATION 


The fourth monthly meeting of the year was 
held on 7th March, 1937, at 2 p.m. at the residence 
of Dr. H. N. Bhatt at Gorakhpur. The Civil 
Surgeon, Dr. K. Sen Roy, who attended the meeting 
on special invitation, was voted to the chair. 

In addition to the members, five other local 
doctors attended the meeting on invitation by the 
host. 

The minutes of the last meeting were read by 
the Secretary and confirmed. 

Dr. S. N. Mukherji read his paper on Measles. 
After giving a short account of the disease, he dealt 
at great length with the recent prophylactic treat- 
ment by convalescent serum and adult serum as is 
experimented and practised in the London hospitals. 

He then cited a typical case of Progressive 
Muscular Atrophy in which there was partial loss 
of sensation in the hands causing burns, and which 
led some others to diagnose it as leprosy. 


Dr. B. B. Srivastava then said that the injury 
ase, cited by him in the last meeting, turned out 
to be right-sided hemiplegia, and is still living. The 
diagnosis, then, was that the symptoms were due to 
septic embolism. 

Dr. Bhatt cited three peculiar cases. 

The Secretary then read the resolution No. 13 
passed in the U. P. Work ig Committee, regarding 
the election of office-bearers. It was wholeheartedly 
supported by the house. 

In his coneluding remarks, the Chairman 
regretted very much to hear that there was no 
medical association at Gorakhpur, the district town, 
in spite of its having about 12 times the number of 
medical men than the Deoria Sub-Division. He 
earnestly requested the local medicos, especially 
those who were present in the meeting, to form a 
district branch or be a member of the Deoria branch 
of I. M. A. 

Last of all, Dr. H. N. Bhatt demonstrated Col. 
Robertson’s method of treating tuberculosis by 
direct pulmonary injection of his special solution 
(Ref.: J. I. M. A., December, 1936, page 162). 

Dr. and Mrs. Bhatt were ‘At Home’ after the 
meeting. 

* * * * 

The fifth monthly meeting of the year was 

held on 4th April, 1937, at 1-30 p.m., at the resi- 
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dence of Dr. Sher Singh Gahlot. The Vice-President 
occupied the chair. 

Most of the members were present in the meet- 
ing. A paper on Pernicious Anemia was read by 
Dr. B. B. Srivastava. 


interesting cases were cited and demonstrated. The 


Several uncommon and 


following resolutions of Dr. 8. C. Acharya were then 
unanimously passed :— 

1. It is most agonising to note that on the 
eve of the inauguration of the provincial autonomy 
the Government of India should pursue a policy of 
the reorganisation of the I. M. §. cadre on the line 
of racial discrimination against its Indian members, 
as announced in India Government Communique, 
dated 25-38-37. 

The Deoria Medical 


equivoceally 


Association most  un- 
condemns the above policy, which 
stands in direct contrast to the proclamation of 
Queen Victoria. 


It also thanks the members of the Indian 
Legislative Assembly, who had brought in an 
adjournment motion on 81-38-37, and gave a crushing 
defeat to the Government on the issue, with an 
overwhelming majority. 

2. Be it resolved that :— 

(a) The Deoria Medical Association views with 
profound regret the present alarming  insanitary 
condition of the Deoria town due to: 

(i) the dirty 
started Sugar Mills at Deoria dis- 


refuse-water of the newly 


seminating most offensive, unhealthy 
and foul smell in the town, 

(ii) innumerable mosquitoes are breeding at 
the above referred-to stagnant refuse- 
water, and the whole town is infested 
with them. 


(iii) almost all the principal roads of the 
Deoria town have been awfully damag- 
ed and their road-metal has been 

reduced to knee-deep of fine powders 

on account of passing of thousands of 
sane-carts daily through the heart of 
the town. 


(iv) the whole atmosphere of the town, being 
mixed with droughty powdered mud of 
the road and ashes shooting from the 
Sugar-Mill-chimneys, have been  suffo- 
cating. 


gobi te ok eeea ec ee 
















(v) neglected or half-hearted arrangement of 
watering and sweeping the roads of the 
town by the Notified Area, 

and it sounds a timely note of warning to the Chair- 
man, Notified Area Committee, Deoria, that, in cases 
he does not take immediate and _ effective 

deal with the situation, the entire town of 
will be converted into a veritable ground of 


steps to 
Deoria, 
lungs- 
diseases and malaria, etc., and the present miseries 
of the citizens will increase a thousand-fold. 

(b) A copy of the above resolution shall be sent 
to the District Magistrate, Gorakhpur, and the Joint 
Magistrate and the Chairman, N. A., 
their information and necessary consideration. 


Deoria, for 


The meeting then came to a close. 
Dr. Sher Singh was ‘ At Home ’ to the members 
after the meeting. 


“S. N. Mvxkuerst, 
Hony. Secretary. 


HOOGHLY-CHINSURA & CHANDERNAGORE 


BRANCH 
A largely attended meeting of the medical 
practitioners of Hooghly, Chinsura and Chander- 


nagore and the neighbouring places was held in the 
spacious hall of Deshbandhu High School, Chinsura, 
on Friday, the 30th April, 1937, at 6 p.m. to consider 
the formation of a local branch of the Indian Medical 
Association. Dr. Nalini Ranjan Sen Gupta, M.p., of 
Calcutta presided. 

Capt. J. C. De, M.n., 1.M.s. (Retd.), and a few 
others dwelt briefly on the needs of an organisation 
amongst the members of the profession. 

Dr. Soroshi K. Sen Gupta formally proposed that 
a Medical Association be formed under the name of 
““ Hooghly-Chinsura & Chandernagore Branch ’”’ of 
the Indian Medical Association. The resolution was 
carried unanimously. 

A strong committee consisting of the following 
was formed :— 

President—Dr. M. N. Chakravarty, 1.M.s. 

Vice-Presidents—Capt. J. C. De, 
(Retd.), Dr. Jogeswar Sreemany, L.M.s. 


M.B., I.M.S. 
Secretary—Dr. 8. C. Ghosh, u.M.s. 
Asst. Secretaries—Dr. K. K. Sil, m.n., Dr. 8S. C. 
Roy, M.B., D.T.M. . 
Treasurer—Dr. M. M. Chatterjee, L.M.F. 
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Committee members—Dr. Miss L. Roy, M.s., 
Capt. K. N. Chatterjee, m.s., Drs. B. K. Ghosh, 


C. Seal, M.B., 
Konar, u.M.s. and Bankim Chatterjee, M.sc., 


L.M.F., 8. K. Sen Gupta, Lt.m.p., B. 
es 
M.B. 

After the election of office-bearers the President 
of the meeting, Dr. Nalini Ranjan Sen Gupta address- 
ed the gathering in the following words :— 


“The Indian Medical Association has a very decid- 
ed place in the life of the medical profession in India. 
The years to come will be anxious years for us. The 
We cannot afford to 
go each one on his own way any longer. 


days of laissez. faire are gone. 
The struggle 
We 
are duplicating in number almost every year while 
the annual income of the nation is stationary. 
times as in the last few years the national income has 
actually gone down. We 
circumstances to see serious inroads into our income. 
In_ addition and 
responsible for compromising our dignity also. Where 
we have to tighten our belts and prepare for semi- 
starvation we cannot relish the prospect of people 
being put over our heads on the basis of colour or of 
degrees made in the United Kingdom and so on with- 
out any reference to merit. 


for existence is becoming keener and keener. 
Some- 


must expect in these 


racial political complications are 


‘“* We have to act therefore to. protect our interests 
tc help our weak brethren against the forces of time 
to keep the heads of the Indian members of the 
profession in India above water. We all know the 
fight put up in 1913 by medical men acting through 
British Medical Association against Lloyd George 
Insurance scheme. They failed in the long run but 
wrung out important concessions. 

‘* Then again there is another aspect. Only last 
week, a letter has been circulated to all members of 
the British Medical Association in India addressed by 
a Col. I. M. §., who has resigned his membership of 
the British Medical Association because there is no 
for protecting 
suit, accidents, ete. 


arrangement members, against law 
It is indeed a necessity and a 
crying one for our Association also. This can: only 
be possible, however, when our membership is large, 
when we are a powerful and wealthy body, but it is 
a very desirable innovation and cannot wait indefi- 
nitely. 

“The multiplication of medical schools and colleges 
is another point on which an association like this is 
alone competent to give a lead. Individual efforts 


for or against are useless. 
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““T have talked about protecting our 
interests and the interests of our members. Don’t 
for a moment imagine that I want a glorified Trade 
Union. It has been said in 
B. M.A. that the British doctor is the only black 
coated worker who has a trade union. Lawyers have 

The 
wing outlook for 


so long 


disparagement of the 


other professions. pages of 
American lay papers with a left 
example are full of criticisms of the doctor for his 
piacing his own interest above that of the public. 
This may or may not be correct, but I must hasten to 
add that the Indian Medical Association has not been 
conceived as a Trade Union only. It has other and 
Sir Nilratan Sircar was telling me a 
short while ago that he liked to think of the day when 
the I. M. A. would set up a Committee to produce 
our own Pharmacopoeia not necessarily on the lines 
of B. P. but on our own lines and utilising the vast 
wealth of indigenous drugs that we possess. Not 
only as regards medicine, our system of therapy, even 
may ought to bear the 
imprimatur of being produced in India and not being 
necessarily a copy of Britain and British methods. 


none nor have 


nobler ideas. 


our code of ethics, and 


‘*'Wo do not want ours to be a mere replica of 
Western civilisation, we do not want our lives to be 
We want to 


coloured imitation of European lives. 


work our Salvation on our own lines. 

‘‘Whatever we do, we cannot do alone. We have 
to organise ourselves. Organisation is the keynote 
to western success and we must take a leaf out of 


these books and organise. 


‘* We want every member of the profession in 
India in our rolls and every town with its branch 
association. 
the 
members to meet and exchange ideas, keeping abreast 


** Each branch will be meeting . place for 
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of the time when new ideas, new methods and new 
drugs under new names are being produced en masse 
We 


meet and check each other’s ideas and contribute to 


on a scale undreamt of a few years ago. can 


the improvement of the standard of the profession. 


‘*Let us hope that the branch at Chinsurah with so 


many of our honoured colleagues on its rolls, will 


prove a tower of strength to the Association as a 
It has personally been a very great pleasure 
to me to be associated with its opening to-day. The 
ties that bind Chinsurah to me are many. My father 
was on the College staff for over two decades and I 


have been a student of the Collegiate School almost 


whole. 


throughout. 


‘“* Gentlemen, I thank you very much for asking 


me to be present here to-day.’ 


HOWRAH BRANCH 
The Howrah Medical Society which is one of the 
oldest medical societies in Bengal has been recently 
revived as a branch of the Indian Medical Association. 
The inaugural meeting of the Society was held 
in the meeting room of Bengal Clinical Laboratory 
Lid. at 27, Grand Trunk Road, Howrah. After the 


Secretary had read his report, Dr. T. N. Ghosh, 
Organising Secretary, Bengal Provincial Branch, 
addressed the gathering on the benefits of medical 


organisation and appealed to the medical fraternity 
of the Howrah 
and 


of Howrah to enrol as members 
Medical Society in 


hands in solving the various problems with 


large numbers thus join 
which 
Rai 


read a 


the profession is faced from time to time. 
Bahadur Dr. Hari Nath Ghosh, m.p., 
“* Some 


Hectic Disorders in 


then 
important points in relation to 


Childhood ’ 


paper on 
which was followed 


by a discussion. 
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Medical Associations, Societies, Unions, etc. are invited 
to make use of this Section of the Journal.—Epiror. 


I. M.S. REORGANISATION SCHEME 


An urgent meeting of the Bombay Medical 
Union was held on the 81st March, last to pro- 
test against the I. M. §$. Re-organisation Scheme, 


announced by the Government to come into force 
from Ist April, 1937. 

Dr. 5. K. Vaidya, President of the B. M. Union 
presided. 

In his introductory said :—‘* I'he 
policy of re-organisation 
As 
a matter of fact, if is on a par with the general 
attitude of the the so-called 
Provincial Autonomy, which has now been demon- 


remarks he 
very spirit underlying the 
of the I. M.S., is anti-Indian and Imperialist. 
Government towards 
strably proved to be a constitutional fraud practised 
on the Indian Nation, 


Continuing, he said—‘* He had lost all faith in 
the British bureaucracy and if it had been possible 
for him to be left to his own views, inclinations and 
ignored the whole 


devices, he would have simply 


question. 

‘** Indianisation, he felt convinced, was a dream 
not to be realised until and unless the people gather- 
ed sufticient strength to get the power in their own 
hands, to implement it. 

‘“* But situated as he was, he could not indulge 
in any such luxury of inaction, as he owed a duty to 
the Union, which had honoured him this year by 
electing him as their President. 

Concluding he said, ‘‘ If we did not openly and 
unmistakably register our protest as a self-respecting 
body, then, designing persons would not hesitate to 
say that we were grateful to the Government for this 
set-back in Indianisation and thankfully accepted the 
Re-Organisation Scheme.’’ That is the reason why 
he strongly commended to them the resolutions pass- 
ed by their Managing Committee and placed the 
same before them for their approval and adoption. 


Tue RESOLUTIONS 


(1) The Bombay Medical Union condemns unequi- 
vocally the policy of so-called Re-organisation of the 





I. M. §., as announced in the recent Communique 
of the Government of India, on 25th March, 1987. 

In practice this policy means the perpetuation of 
the Kuropean element in the Service and elimination 
of the Indian element. 

(2) The Bombay Medical Union hereby reiterates 
its oft-repeated demand for the complete abolition 
of the Civil side of the I. M. 58. 

The resolutions were placed by the Chair before 
the House and passed unanimously. 

A third resolution authorising the President to 
send these two resolutions to the proper authorities 
and to the Press, was also passed. 


With a vote of thanks to the Chair, the meeting 
was dissolved. 


WEST GODAVARI DISTRICT MEDICAL 
ASSOCIATION 

The fourth anniversary celebration of the West 
Godavari District Medical Association was held in 
the Town Hall at Ellore, on March 15, 1987. Dr. T. 
$. Tirumurti, Professor of Pathology, Medical College, 
Madras, presided. Medical practitioners from the 
various taluks in the district and from the surround- 
ing districts attended. 


PRESIDENT’S ADDRESS 


In the course of his presidential address, Dr. 


Tirumurti stressed the need for organisation and 
said their motto should be ‘‘Organise or stagnate or 
very likely deteriorate.” He put himself three 
questions and answered them. How does the Medi- 
eal profession in India compare with that of other 
countries? How does this profession in our Presi- 
deney compare with other professions, such as, the 
legal profession, or the teachers’ profession? What 
is the opinion of the public regarding the profession ? 
Answering the first question, he observed that the 
medical profession in India could not compare 
favourably with that of other countries. In prosper- 


ous and progressive countries, such as England and 
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America, the British Medical Association and the 
American Medical Association were very well organ- 
ised. They not only command the respect of the 
people but also the respect of the Government. In 
these organisations, there was no caste. Caste was 
a great bane to their social as well as to their poli- 
tical progress, much more so in their profession. It 
was high time that the professional associations 
devised ways and means by which all such caste 
distinctions would be abolished. A beginning liad 
been made with the All-India Medical Association, 
which was started a few years. ago in Caleutta. Tt 
has a fairly large number of branches in Bengal, 
United Provinces, Bihar and other parts in Northern 
India. But unfortunately, it had not very 


many 


branches in Southern India. 


Continuing, the President said that compared 
to the medical profession, ali other professions in 
India were better organised. For that matter, even 
labour was better organised. He suggested that the 
possibility of organising a ‘‘ Medical Week ’’ like 
the Health Week should be explored. 

Referring to the opinion of the public regarding 
the medical profession, he referred to the growing 
tendency on the part of the public to view the 
profession more ana more as a business profession, 
as a trade guild. While organisation was necessary, 
they should not organise themselves as a trade guild. 
The members of the profession, he said, should do 
nothing which would detract from the fair name of 
the profession. This could only be done by their 
taking a real and genuine interest in the patients 
who came to them, keeping themselves in touch with 
their welfare even when they left their care and put 
themselves under other doctors, which would help 
their own interests in that they would be able te 
learn something from members of their professions 
or other systems. 

In conclusion, the President urged the medical 
practitioners to avoid politics and confine themselves 
to seeking more knowledge regarding their profession 


LECTURES 


Next Mr. G. V. Subbarao, uL.m.s., Physician and 
Surgeon, Tenali, read a paper on ‘“* Spontaneous 
Fracture of Cephalic Skin,’’ referring to a _ patient 


, 
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of his who came to him for treatment for what 
looked like an incised cut on the skin above the 
head, but which was not caused by any instrument. 
The President and Dr. M. G. Kini and others who 
attended the meeting, discussed this case for some 
time and Mr. M. G. Kini offered to study the case 
thoroughly in the Hospital at Vizagapatam and 
asked Mr. G. V. Subbarao to send the patient to 
Vizagapatam for the purpose, ' 
Mr. M. G. Kini, Professor of Operative Surgery, 
Medical College, Vizagapatam, and Second Surgeon, 
King George’s Hospital, Vizagapatam, then spoke 
on the *‘ Problem of Gastric and Duodenal Ulecers,’’ 
and explained the subject with reference to some 
diagrams and his treatment of nearly 161 patients. 


ANNOUNCEMENTS 


The President, in his concluding remarks, made 
a few announcements. Firstly, there was a proposal 
to hold a provincial dinner at Madras on the night 
of the 24th instant where all medical men might 
meet. He wanted those persons who were attend- 
ing that dinner to intimate beforehand so _ that 
necessary arrangements may be made at Madras. 
He also announced that for this year the All-India 
Medical Conference had been invited to meet at 
Madras. He requested the members of the meeting, 
all the Taluk Medical Associations and _ District 
Medical Associations to gather in large numbers and 
make the Conference a suecess which it deserved to 
he. Lastly the President appealed to the gathering 
to make the various Medical Associations in Andhra 
Province, Branch Associations if possible or affiliated 
Associations of the All-India Medicai Association, so 
that the All-India Medical Association might attain 
the same rank, status, popularity, solidarity and 
prestige as similar Associations in other countries 
like those of the British Medical Association and the 
American Medical Association. 

After this, Mr. M. Damodaram of Madras re- 
presenting the Scientific Department of the ‘Bayer’ 
Havero Trading Company of Madras, showed the 
audience very interesting movies on ‘‘ Amebic 
Dysentery’’ and ‘‘Cireulatory System’’ which proved 
very interesting. 


The function then terminated. 








RESEARCH IN AYURVEDA AND UNANI 


Sir Girja Shankar Bajpai, the 


at the Ayurvedic and Unani Tibbia 


who addressed 
Convocation 
College, Delhi, laid stress on the need for research 
work in order to perfect the two indigenous systems 
That If, the last 


150 years and more, these two systems have ceased 


of medicine. was well. during 
to grow fuller and more comprehensive, a large part 
of the responsibility must be shouldered by the Bri- 
tish Indian administration which, under the influence 


of its own medical advisers, has virtually driven the 


two systems to a back place. With State aid and 
interest, Ayurveda and Unani would have conti- 
nued to serve India’s requirements, at a cost well 


within her means, and released a not inconsiderable 
sum of money for other nation-building endeavours. 
Familiar only with the system prevalent in Europe, 
practitioners of the medicine, 


western school of 


naturally swore by their methods and medicaments, 


and dismissed every other system as quackery. 
Bereft of State support and exposed to derision by 
an increasing number who aped_ the practices 
favoured of their rulers, as unscientific—whatever 
that term might mean—Ayurveda and Unani_lan- 
guished. Fortunately enough, after the Montford 


teforms, there was a revival of interest in the sub- 
ject of indigenous systems of medicine and a certain 
amount of progress has been noticeable. But there 
the undoubted antipathy of the 
system which is still seriously handicapping progress 
in innumerable ways. 


is also western 


Opinions may vary over concepts such as the 
tridosha theory of Ayurveda or the essential unity of 
all diseases advocated by hydropaths, but there is 
no getting away from the fact that the two great 
Indian systems of medicine were familiar with all 
tropical diseases and that their pharmacopeia was 
exhaustive and systematic and 
for all ailments. What was more, they were aware 
of food values and nutrition, matters which the 


West is only now getting familiar with. What is 


provided remedies 


now being commonly referred to as a_ balanced 


dietary was recognized and put in daily practice. 
Health was recognized to be the normal condition 
and every effort was put forward to maintain it by 
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pregnant 
Many of the 
facts now boosted up as the new knowledge of 
nutrition, like the need for vegetables and fruits in 
system 


adequate and nourishing food, for infants, 
women, nursing mothers, and others. 


the human dietary were commonplaces. A 
which had made such advances deserved the support 
of the Government in its endeavours to fight disease. 
The Tibbia College, which has been carrying on an 
uphill fight Ayurveda 
Unani with 


for the advancement of and 
the 
money to carry on its research. 
Girja Shankar’s the for 
research is genuine, there ought to be little 
difficulty in his being able to persuade the Govern- 
ment to help the institution. 


resources at its disposal, 


If Sir 


meagre 
wants more 


observation about need 


very 


—Hindusthan Times. 
BOMBAY COLLEGE OF PHYSICIANS 
AND SURGEONS 

The Council of the College of Physicians and 
Surgeons of their held in 
1987, decided to institute an examination 


Bombay at meeting 
January, 
for the Ophthalmic 


Surgery and the Committee appointed to draw up 


diploma in Medicine and 
regulations and syllabus of study for that examina- 
tion submitted its report to the Council at their 
meeting held on the 12th March, 1937, when it was 
resolved that the report be approved and adopted; 
and that the first examination for the diploma in 
Ophthalmic Medicine and Surgery be held in July, 


1937. 
REGULATIONS RELATING TO THE HXAMINATION 
The College of 
Bombay shall grant a diploma in Ophthalmic Medi- 
cine and Surgery (D.O.M.S.). 


2. The seal of the College shall be 


Physicians and Surgeons of 


affixed to 
every diploma. 
3. The examination shall be held 
Bombay on the last Monday in July. 
4. The examination shall be open to all those 


annually in 


registered with the Bombay Medical Council.* 


*Candidate shall at the time of applying for permission 
to appear at the examination produce a certificate stating that 
he is registered with the Bombay Medical Council. 
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5. Candidates must apply to the Secretary of 
the College for permission to appear at the examin- 
ation at least two weeks before the date of com- 
mencement of the examination, and shall at the 
same time pay a fee of Rs. 100. Fees once paid 
shall not be refunded, but may be reserved for the 
subsequent examination only at the discretion of the 
College Council, provided that the application for 
such reservation is made at least seven days before 
the date of the commencement of the examination, 
and good and sufficient reason is shown for the 
same. A candidate who fails to pass or to present 
himself at an examination may be admitted to one 
or more subsequent examinations on a fresh  appli- 
cation being made and a fresh fee being paid. 

6. No candidate will be admitted to the 
examination unless he produces the following certi- 
ficates :— 

(a) Of having attended as a post-graduate for a 
period of nine months the clinical practice of an 
Ophthalmic Hospital or the Ophthalmic Department 
of a general hospital (having at least 20 Ophthalmic 
beds) recognized by the College of Physicians and 
Surgeons. 

The conditions of this certificate will be fulfilled 
by holding an appointment as House-Surgeon or 
House Physician or as Clinical Assistant or as post- 
graduate at one of the recognised Ophthalmic 
hospitals or Ophthalmic department of a general 
hospital. 

(b) Of having attended the following courses for 
a period of three months at an institution recognised 
by this College for the purposes of the M. C. P. 5. 
Examination :— 

(i) a course of study in Optics; 

(ii) a course of study in the Anatomy and 
Physiology of the Kye; 

(iii) a course of study in Pathology and Bacterio- 
_logy with special reference to Ophthalmic 
Medicine and Surgery; 

(iv) a course of Ophthalmic Operative Surgery. 

7. The examination shall be written, practical, 
clinical and oral. There shall be four papers, each 
of three hours’ duration, and each carrying 100 marks 
in each of the following subjects :— 
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(a) Anatomy and Physiology of the Eye and 
Optics; 
(b) Bacteriology and Pathology of the Kye; 
(c) Ophthalmic Medicine and Surgery; 
(d) Relation of Ophthalmology to General 
Medicine. 
There shall be practical, clinical and oral tests, 
carrying 400 marks as under :— 
100 Marks 


(ii) Dark Room Examination vac! HEBBHma 


(i) Clinical Examination 


(iii) Pathological Specimens of the 

eye-ball and microscopic slides 100 _ ,, 
(iv) Ophthalmic Instruments, appli- 

ances. and vina voce ise 1000, 

8. To pass the examination, candidate must 
obtain 40 per cent of the full marks in each 
paper, 50 per cent. of the full marks in the practical, 
clinical and oral tests; and 50 per cent. of the full 
marks in the written, practical, clinical and oral tests 
taken together. 

9. The subjects for study shall be— 

(a) Anatomy and Embryology of the Eye, 
including the contents of the orbit, bones in relation 
thereof and the central nervous system as far as it 
relates to the Kye; 

(b) Physiology of Vision; 

(c) Physiological Opties; 

(d) Errors of Refraction; 

(e) Ophthalmic Medicine and Surgery; 

(f) Pathology and Bacteriology of the Eye; 

(qg) Relation of Ophthalmology to General Medi- 

cine; 

(h) Operative Surgery. 

10. Every person before receiving his diploma 
in Ophthalmic Medicine and Surgery shall make and 
sign the following declaration :— 

TT lweuwaanghieacerucnemtaenseeeterl do solemnly and 
sincerely declare that while holding the diploma of 
the College of Physicians and Surgeons of Bombay, 
I will obey every lawful order of the Council of the 
College, and that I will demean myself honourably 
in the practice of my profession, and to the utmost 
of my power maintain the dignity and honour of 


the College.’’ 








The chief centre for human research in India is 
the Nutrition Laboratories 
the Madras Presidency. The present staff includes 
(1936) 11 qualified research workers, about half of 
whom are medically trained, the remainder 
chemists and biochemists. 


Research at Coonoor in 


being 


The Coonoor unit has been an active centre of 
Its first Director, Sir 
Robert McCarrison, carried out pioneer investigations 
on various aspect of the science of 
demonstrated the importance of the subject in India 
and the Fast. been 
behind other Eastern countries in the field of nutri- 
tion research. 

The All-India Institute of Hygiene and Public 
Health, Caleutta, has a department of Biochemistry 
and Nutrition in charge of a full-time professor. The 


research for some 15 years. 


nutrition and 


India cannot be said to have 


duties of this department include, in addition to 
research, the teaching of post-graduate students 


working for their public health diploma. 

Apart from these organisations, a certain amount 
of research on 
problems has been carried out in university labora- 
tories, hospitals and in such institutions as the Indian 
Institute of Science, Bangalore. 


with a_ bearing human nutrition 


Data regarding the 
dict of various groups has been collected by surveys 
carried out by the Labour Office, Bombay, and by 
other organisations interested in the economic status 
of the villager or the industrial worker; the primary 
purpose of such surveys is not, however, nutrition 
research. School 
have collected data 
nutrition among school children. 


services in a few 


prevalence 


medical areas 


about the of mal- 
A certain amount 
of educational work by means of pamphlets, ete., is 
being carried out by public health departments and 
by charitable bodies such as infant welfare associa- 
tions, the Red Cross Society, ete.; the 
nutrition of official and unofficial organisaticns con- 
cerned with the health and well-being of the people 
is increasing. The Coonoor unit, though primarily 
concerned with research, has devoted some attention 
to popularising the results of scientific studies and 


to spreading sound knowledge of dietetics. 


interest in 


Hitherto the view that malnutrition is prevalent 
in India has rested on a priori reasoning; on general 


NUTRITION WORK IN INDIA 


knowledge of the conditions prevailing in the villages 
and the 
scattered 


and cities; on 
the existence of 
food deficiency diseases; on animal experiments; 
the pronouncements of 
exact data collected by 


poorer quarters of towns 


observations regarding 
on 
rather than 


experts; on 


systematic research. Re- 
search in India is, however, now being organised for 
the collection of these fundamental data, which will 
enable the whole problem to be defined and clarified, 
and vague general statements replaced by precise 
knowledge. 

Human nutrition research and _ public health 
nutrition work are impossible without knowledge of 
food values. There is at present no comprehensive 


table of food values available for use in 


India. 


value of Indian foodstuffs was begun in Coonoor, and 


general 
In 1935 a systematic survey of the nutritive 
has rapidly progressed. Tables giving the value of 
bout 200 common Indian foodstuffs as regards their 
content of proximate 
will published. 
Simultaneously about 160 foods have been investigat- 
for and content, a 
similar number for vitamin C content, and about 50 


calories, principles, calcium, 


phosphorus, and_ iron shortly be 


ed their vitamin A sarotene 


for vitamin B, content. Research on the biological 
value of the proteins of common foods is at present 
in progress in Coonoor and elsewhere. An investiga- 
tion of the distribution in foodstuffs of the various 


factors in the vitamin B, complex is being carried out 


in Calcutta and also in Coonoor. In Coonoor the 
effect of various factors storage, cooking, ete., on 


food value has been studied. 

There is still much work to be done in this field. 
For example, the effect of common Indian methods 
of cooking on nutritive value needs further investiga- 
tion. The systematic survey of nutritive value will 
extension many But already 

data been gathered to provide the 
necessary basis for field research and public health 
work, and it is to be anticipated that nutrition work 
in India will be greatly stimulated by the publication 
of preliminary tables of food values. 

Dietary surveys are being carried out by the 
Coonoor and Calcutta research units. The prelimi- 
nary results of surveys in progress in South Indian 
villages suggest that the dict of the average villager 


require over years. 


sufficient has 
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is even more deficient, from the standpoint of both 
quantity and quality, than earlier more casual 
investigations had indicated. lt appears that the 
diet of the poor ryot in South India is composed of 
an insuflicient quantity of cereal grains, rice- or 
millet, and contains milk, meat, fruit and vegetables 
in negligible quantities or not at all. There is 
evidence, however, that grosser degrees of mal- 
nutrition are encountered among the poor in towns 
and cities, which are probably due to the fact that 
the latter live on a staple of milled rice, with negli- 
gible additions, while the villager usually consumes 
hand-pounded rice or millet which is not subjected 
to milling. 

Attempts are being made to study the effect on 
health and physique of various types of diet. The 
diets supplied in a number of children’s residential 
hostels have been tabulated, and_ simultaneously 
‘state of nutrition 


investigations of the of children 
consuming these diets have been carried out. In 
this way it is possible to observe the relation between 
diet and general health, physical development, and 
the incidence of food deficiency disease, and also to 
obtain information about energy requirements. It 
appears that children in residential hostels in South 
India, though usually fed on a diet costing about 
Rs. 3/- per month which leaves much to be desired 
as regards quality, are very appreciably heavier for 
a given height than children of the general popula- 
tion. ‘This fact in itself throws light on the ‘ state of 
of the general population, 


, 


nutrition 

Enquiries have also been earried out in day 
schools in South India. The Coonoor 
‘ state of nutri- 


laboratories 
have completed an enquiry into the 
tion ’ of some 5,000 school children in South Indian 
towns, the general result of which is to show that 
a high percentage of children are in a state of mal- 
nutrition and display symptoms of food deficiency 
disease. In the Punjab, Dr. D. C. Wilson is ecarry- 
ing out a study of the nutritional state of children 
in towns and country districts. In this connection 
attention may be drawn to the Annual Reports of 
the Health Department, Corporation of Madras, 
which show the prevalence of malnutrition and food 
deficiency disease among children of the poorer class 
attending Corporation Schools in Madras. 


While pellagra is uncommon in India, a large 
percentage of children in South India show a 
pellagra-like stomatitis which is curable by foods, rich 
in the P-P (pellagra-preventive) factor. Xeroph- 
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thalmia of varying degrees of severity is commonly 
met with, and keratomalacia is one of the most 
important blinding diseases in South India.  Folli- 
cular keratosis of the skin, due to diet deficiency, is 
of extremely common occurrence. 

Striking evidence that average Indian children 


are in a subnormal ‘ state of nutrition’ has been 
provided by experiments with skimmed milk. The 
consumption of milk accelerates growth and greatly 
improves general condition. The improvement which 
takes place is an indication of the previous poor 
‘ state of nutrition.’ 

Further evidence of widespread malnutrition is 
provided by blood examinations. It has been found 
that the hemoglobin content of the blood of South 
Indians is on an average some 20 per cent. below 
Kuropean standards. This low hemoglobin content 
does not appear to be physiological, it is probably 
evidence of mild anemia resulting from the con- 
sumption of a diet poor in iron. If large doses of 
iron are given to South Indian children, their 
hemoglobin rapidly rises. It is, therefore, probable 
that typical Indian diets contain insufficient ‘ avail- 


, 


able ’ iron to maintain the blood in a fully satisfactory 
condition. 

Preliminary clinical experiments suggest that a 
large proportion of the population may be in a state 
of ‘ vitamin C subnutrition,’ which is in conformity 
with the observation that intake of fruit’ and 
vegetables is in general small. Overt scurvey does 
not, however, appear to be common. The relation 
between a low intake of vitamin C and ‘ state of 
nutrition ’ needs further investigation. 

Basal metabolism studies have been undertaken 
by Dr. E. D. Mason in Madras and Dr, 8. A. Rahman 
in Hyderabad. These in general indicate that the 
basal metabolism of average Indians is lower than 
that of average North Americans or Europeans. 


FururE DEVELOPMENTS 


Investigations of the kind described will be 
extended to covey different areas of the country. 
The comparison of ‘ state of nutrition’ in various 
groups whose diet has been studied by systematic 
surveys should throw light on the relation between 
diet and health and development. To carry out 
such enquiries, young medically qualified research 
workers are being recruited and trained. Special 
attention is being given to the investigation of ‘ sub- 
clinical’ states of malnutrition and of basal meta- 
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bolism. Basal metabolism enquiries are of importance These workers will be attached to public health 
in connection with the establishment of standards of departments. Their function will include: the 


caloric requirements. 

A 
research and agricultural research has been appointed. 
’ will be to present 


‘ Liaison officer’ between human _ nutrition 
The function of the ‘ liaison officer 


to agricultural departments and research organisa- 


tions the point of view of the expert on human 
nutrition. 
It is proposed to select and train workers from 


various provinces for Public Health Nutrition Work. 


GOVERNMENT OF INDIA 


RESOLUTION. 


No. 205.—The Secretary of State for India and 
the Government of India have agreed that with effect 
from the introduction of Part III of the Government 
of India Act, 1935, the following changes will be made 
in the organisation, distribution, and terms of service 
of the Military Medical Services in India (excluding 
Burma). Where necessary rules giving effect to these 
proposals will be made by the Secretary of State 
under Part X of the Government of India Act, 1935. 


Part I.—K.sTaB_isHMEN's. 
A.—Military. 

(1) The officer strength of that portion of the 
Royal Army Medical Corps which is borne on the 
Indian establishment for employment with British 
troops in peace will be limited to 268, of whom a 
number not exceeding 106 will be short service 
commissioned officers employed on the terms applic- 
able to such officers by agreement with His Majesty's 
Government. 

(2) The officer Indian Medical 
Service for employment with Indian troops in peace 
will be limited to 864. Of these, a 
exceeding 220 will be British and the remaining 144 
will be Indian. Of the Indian officers, a number not 
exceeding 58 will be short service commissioned 
officers employed on the terms explained in Part II-A 
below. 


strength of the 


number not 


(3) The future establishments of the Indian 
Medical Department for employment with British 


and Indian troops in peace will remain unchanged for 
the present, but it is under contemplation that a 
number of selected officers of the Assistant Surgeons’ 


ee 


determination of height-weight-age averages in differ- 
in 
the 
preparation of educational material, and the organi- 


ent social groups, the detection of malnutrition 


schools, the planning of institutional diets, 


sation of propaganda work in towns and villages. 


—A Note by Dr. W. R. Aykroyd, M.D. 


Director of Nutrition Research, I. R. FP, A., Coonoor. 


: DEFENCE DEPARTMENT 


Branch of the Indian Medical Department, possess- 
ing the requisite qualifications shall in course of time 
undertake the duties of eight Indian and nine Kuro- 
pean officers of the Indian Medical Service. 

As six qualified 
Assistant Surgeons have already been appointed to 
Indian Military Hospitals to carry out the duties of 
Indian Medical Service officers. 


an experimental measure, 


B.—Civil. 
(1) In order 
(a) to provide a Reserve of British officers to 
complete the numbers required by the 
Army on mobilization, 
supply a nucleus of trained Indian offi- 
cers for the same purpose, 


number of British officers 
required for attendance on the British 
members of the Superior Civil Services 
and their families, and 

the requirements of the civil 
departinents of the Central Government 
and 


(b) ‘to 


ensure the 


(c) to 


(d) to 


meet 
the Crown Representative (corres- 
ponding to the present Home, Eduea- 
Health & Lands and Foreign & 
Political Departments), 
there will be a Civil Branch of the Indian Medical 
Service consisting of not less than 220 officers, of 
whom 166 will be British and not less than 54 Indian. 
(2) Of these 220 officers, 97 British and 50 Indian 
will constitute the War Reserve, while the remainder 
[69 British and 4 (or more) Indian] will not be liable 
to recall to the Army on mobilization and will continue 
to be known as Residuaries. 


tion, 
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(8) Of the 166 British officers, 122 will be 
employed by the Provinces under the powers provid- 
ed by section 246 of the Government of India Act, 
1935, and the remaining 44 will be employed under 
the Crown Representative and the civil departments 
of the Central Government. 

Of the 122 employed by the Provinces, 77 will 
belong to the War Reserve and will be available in 
peace for attendance on the British members of the 
Superior Civil families. The 
remaining 45 Residuaries will be available at all times 


Services and_ their 


for attendance on the British members of the Superior 
Civil Services and their families. 

Of the 44 employed under the Crown Represent- 
ative and the civil departments of the Central Govern- 
ment, 20 will belong to the War Reserve and the 
remaining 24 will be Residuaries. 

(4) Of the 54 Indian Officers, not less than 38 
will be employed by the Provinces under the powers 
provided by section 246 of the Government of India 
Act, 1935, and not 
under the civil departments of the Central Govern- 


less than 12 will be employed 


ment. 
the War Reserve. 


The whole of these 50 officers will belong to 
In addition there will be a number 
of Residuary posts open to Indian officers under the 
Crown Representative and the civil departments of 
the Central Government; and it will be permissible 
for the Provinces to employ as many additional 
Indian officers as they may wish, by agreement with 
the Central Government, provided only that they will 


guarantee them sufficient security of tenure to avoid 


the possibility of an embarrassing surplus being 
returned to the Army for absorption. 
(5) The appointments: available for Indian 


Medica! Service officers under the Crown Represent- 


ative and the appointments reserved for Indian 
Medical Service officers under the civil departments 
of the Central Government are shown in Appendix I. 


Medical 


shown in 


The appointments reserved for Indian 


Service officers in the Provinces are 


Appendix IT. 
Notrr.—In this Resolution and in Appendices T and II 
the term ‘‘ British officers ’’ means ‘‘ officers recruited by the 


Secretary of State for India to fill European vacancies in the 
Indian Medical Service.’’ 


(6) The Central 
Provincial Government at the beginning of each 


Government will pay to each 


financial year a lump sum of Rs. 4,800 in respect of 
each British officer belonging to the War Reserve as 
shown in Appendix II, 
pay at present 


This sum is based on the 


average overseas drawn by British 
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officers, and will be subject to revision as the new 
rates of pay and overseas pay take effect (see Part 
IIT B-—Appendix ITI). 

(7) The adoption of the new list of reserved posts 
involves a net reduction in the number of posts on 
the civil side reserved for the Indian Medical Service 
from 207 to 172. 
are already in civil employment 


The existing rights of officers who 
and are otherwise 
suitable for appointment to these posts will, how- 
ever, be fully preserved and prospects equivalent to 
those afforded at present will be retained for them. 
The detailed measures required to safeguard their 
prospects are now being worked out. 

(8) The Provinces, as at present, will be under 
no statutory obligation to employ members of the 
Indian Medical Department. 


Part II.—Conpitions or SERVICE, 
A.—Recruitment. 

(1) While recruitment for the Indian Medical 
Service will continue, as at present, to be conducted 
by nomination on the recommendation of a Selection 
Board, the normal method of entry for Indian 
members of the Service will follow the system adopt- 
ed in the Royal Army Medical Corps. New entrants 
will be given short service commissions for five years 
on the rates of pay preseribed for new entrants in 
Appendix ITT. 


to indieate 


Short service oflicers will be asked 
whether on the conclusion of 5 years’ 
service they desire to be appointed to permanent 
commissions. Appointment to permanent commis- 
sions will be made by selection from among those 
short service officers who wish to be considered. It 
is intended that about 70 per cent. of those appointed 
to short service commissions shall receive permanent 
commissions, but the percentage may vary from time 
to time. The remainder will be retired with a 
gratuity of Rs. 4,500 and will be required, if con- 
sidered suitable, to join the Army in India Reserve 
of Officers for a period of 15 years. 

(2) The present temporary commissions renew- 
able from year to year up to five years will be abolish- 
ed; but present holders of temporary commissions 
will be eligible for selection for the grant of short 
service commissions, and ultimately of permanent 
commissions, on the terms deseribed above, that is 
to say, after a total of five years’ service in a non- 
capacity. short 
service commissions will be allowed to count for the 


permanent Those selected for 


purposes of gratuity—if not ultimately selected for 
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permanent commissions—the service that they have 
already rendered as temporary commissioned officers. 

(3) For a period of 2 years from 1st April, 1937, 
in order to give sufficient notice of the change, the 
Secretary of State will reserve the right to appoint 
suitable Indian the 
Service without the preliminary of the short service 


sandidates permanently — to 


eommission. 


B.—Pay, Promotion and Pension. 


(1) The time scale of promotion to Major in the 
Indian Medical Service will be accelerated by two 
years and a slight consequential adjustment will b= 
made in the pay scale. 

(2) The seales of basie and overseas pay for new 
entrants to the Service will be revised so as to bring 
basic pay more into accord with Indian standards. 

(8) The new rates of pay and the new time scales 
of promotion (a) for present incumbents and (b) for 
future entrants, are contained in Appendix 11J—which 
also contains, for purposes of comparison, the present 
rates of pay and time scale of promotion. 

(4) During the last few years there has been a 
decrease in the number of appointments above the 
time scale, i.e., Colonels’ appointments—on the 
military side of the Indian Medical Service, while 
there has been an increase in the 
appointments in the 


number of such 
Royal Army Medical Corps. 
Further, under the revised conditions of service (see 
Section C below), officers permanently transferred to 
civil employment in future will forego any prospect 
of promotion above the rank of Lieutenant-Colonel 
and any claim to revert to military employ after a 
certain number of years’ civil employment. To com- 
pensate for this a suitable number of enhanced pen- 
sions equal to Colonels’ pensions will eventually be 
provided and awarded to officers under rules to be 
made hereafter [see Section C (11) below]. For the 
present, in order to redress the balance between the 
Royal Army Medical Corps and the Indian Medical 
Service, six additional Colonelcies will be provided 
on the military side of the Indian Medical Service. 
(5) Future entrants to the Indian Medical Ser- 


vice who are given short service commissions for 


5 years on first appointment and are then selected 
for permanent commissions, will lose the right to 
retire on a gratuity after 6 years’ total service, that 
is to say, after one year’s service with a permanent 
commission. 





GOVT. OF INDIA: DEFENCE DEPARTMENT 


JOURNAL 
I. M. A. 
C. 


(1) While liability to serve either on the military 





Conditions of Service in the Civil Branch. 


or civil side has for many years been a recognized 
condition 
it has been made clear since March, 1931, that no 
new entrant to the Service since that date can estab- 
lish any claim to be transferred to civil employment. 


of service in the Indian Medical Service, 


Subject to the maintenance of these general condi- 
tions, the terms on officers of the Indian 
Medical Service will be transferred to civil employ- 
ment after Ist April, 1937, will be revised to tlie 


which 


extent set forth in the following paragraphs. 

Note.—‘‘ Civil employment ’’ includes employment under 
a Provincial Government or under the Crown Representative 
or under a civil department of the Central Government: and 
‘Civil employer ’’ includes a Provincial Government, the 
Crown Representative or the Central Government. 

(2) No officer holding a short service commission 
will be eligible for transfer to civil employment: and 
such 


no officer will be considered for employment 


until he has had a suitable period of army service. 
(3) When an Indian Medical officer is 
required for civil employment, either for general 


Service 


purposes or to fill an appointment for which parti- 
employer 
Medical 


giving as 


cular qualifications are required, the civil 
will apply to the Director-General, Indian 
Service, stating his 
much notice as possible of the date by which the 
officer will be required. The Director-General, 
Indian Medical Service, in consultation with the 
Director of Medical Services at Army Headquarters, 
will maintain a list of Indian Medical Service officers 
who can be spared for civil 
employment. On receipt of an application the 
Director-General, Indian Medical Service, for- 
ward to the civil employer the names of about three 
officers in this list, stating which of them he con- 
siders the most suitable and the choice will be left 
to the civil employer. On the selection for a civil 
post an officer will be formally appointed to the civil 


requirements and 


in military employ 


will 


branch of the Indian Medical Service by the 
Secretary of State. 
Note.—The Director-General, Indian Medical Service, 


will endeavour to come to a working agreement with all civil 
employers under which the latter will intimate at periodical 
intervals their probable requirements for the next six months. 
The Director-General will then keep the Director of Medical 
Services informed, so that the latter may know as early as 
possible what demands are likely to be made on him and so 
be able to inform the Director-General, Indian Medical 
Service, of the extent to which he will be able to meet them. 


(4) It will be open to civil employers—particu- 
larly the Provinces—to arrange by mutual agreement 
between themselves for the transfer of particular 
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officers already in civil employ from one employer to 
another: but a report of such transfers will in all 
cases be sent to the Director-General, Indian Medical 
Service, by both employers. If an officer objects to 
transfer a report will be made to the Governor- 
General before transfer takes place and his decision 
will be final. 

(5) An officer accepted for civil employment will 
be considered to be on probation for 2 years, during 
which time he will be liable to be returned to military 
employment at the discretion of his employer. 

(6) After the expiry of the probationary period 
the officer, if continued in civil employment, will 
retain the right to claim to be reverted to military 
employment until he has spent 7 years in all in civil 
employment or has had 17 years’ total service, 
whichever may be later. The officer will not, how- 
ever, unless he can show good cause, be permitted 
to revert without the consent of the civil employer. 

(7) Similarly, during the period referred to in 
paragraph (6) the civil employer will retain the right 
to revert the officer to military employment, but 
this right will not be exercised without the consent 
of the officer, unless the civil employer can show 
good cause. 

(8) If any dispute arises in the operation of 
paragraphs (3)—(7) above, the matter will be referred 
to the Government of India and the final decision 
will rest with the Governor-General, but exeept to 
the extent thus indicated the Government of India 
will not intervene in the working of the arrangements. 

(9) After the expiry of the period mentioned in 
paragraph (6) above, if the officer wishes to remain 
in civil employ and the civil employer agrees to 
retain him, he will be transferred to a special super- 
numerary list of the Indian Medical Service; he will 
no longer possess any right to claim reversion to 
military employ; and he will cease to be eligible for 
military promotion above the rank of Lieutenant- 


Colonel. 


Notre.—The officer selected from time to time for the 
office of Director-General, Indian Medical Service, if on the 
special supernumerary list, will be retransferred to the active 
list and promoted to the rank of Major-General. 


(10) Officers on the special supernumerary list 
will remain liable to recall to army service on mobi- 
lization, unless they are required for Residuary posts. 
Tt will also be open to them although they no longer 
possess any right of reversion to the Army, to apply 
for such reversion in exceptional circumstances. 
Such applications will be forwarded to the Govern- 
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ment of India through the civil employer and it will 
rest with the former in consultation with the mili- 
tary authorities whether to accept them or not. 

Note.—Officers in civil employment who are recalled to 
military service on mobilization will be retransferred, if 
necessary, to the active list and be given appropriate military 
rank. 

(11) A suitable number of special pensions equal 
to Colonels’ pensions will be provided (under rules 
to be made hereafter) for award to selected officers 
on the special supernumerary list in order to com- 
pensate for the loss of pensionary prospects that 
would otherwise be involved by ineligibility for 
promotion above the rank of Lieutenant-Colonel. 

Part 11I—GeENerat. 

(1) Nothing contained in this Resolution is to 
be understood as derogating in any way from the 
statutory rights conferred upon officers of the Indian 
Medical Service under the provisions of Part X_ of 
the Government of India Act, 1935. 

(2) The arrangements now sanctioned will be 
subject to review in the future in the light of actual 
conditions but in any such review the rights of 
serving officers will be fully protected. 


APPENDIX I. 
I. Central Government. 
The following appointments are reserved :— 
A.—Miscellaneous, including Public Healih and 
Research appointments :— 
t. Director-General, Indian Medical Service. 
Deputy Director-General, Indian Medical Service. 
Assistant Director-General, Indian Medical Service. 
Public Health Commissioner with the Government of 
India. 
5. Deputy Public Health Commissioner with the Gov- 


> WN 


ernment of India. 

6. Chief Medical Officer, Delhi. 

7. Civil Suregon, Simla/New Delhi 

8. Civil Surgeon, Simla East. 

9g. Civil Surgeon, Coorg. 

10. Senior Medical Officer, Port Blair 

11. Health Officer, Simla. 

12. Assistant Director of Public Health, Delhi. 

13. Imperial Serologist. 

14. Director, Central Research Institute, Kasauli. 

15.—17. Three Assistant Directors, Central Research 
Institute, Kasauli. 

18. Director, Pasteur Institute, Kasauli. 

19. Director, Pasteur Institute, Coonoor. 

20. Director, Haffkine Institute, Bombay. 

21. One Supernumerary officer under the Director- 
General, Indian Medical Service. 

22.—25. Four officers under the Indian Research Fund 
Association. 

26. Health Officer, Bombay Sea Port. 
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27. Health Officer, Calcutta Sea Port. 
28. Health Officer, Karachi Air Port. 


29. Civil Surgeon, Ajmer. 

Leave Reserve: 8 officers. Total= 37 officers, 

All the above appointments are open to either British 
or Indian officers, except the following, which are open to 
British officers only :— 

1. Chief Medical Officer, Delhi. 

2. Civil Surgeon, Simla/New Delhi. 

3. Civil Surgeon, Simla East. 

4. Civil Surgeon, Coorg. 

5. Health Officer, Bombay Sea Port. 

The following appointments are Residuary, while the 
remainder are War Reserve :— 

1. Director-General, Indian Medical Service. 

2. Deputy Director-General, Indian Medical Service. 

3. Assistant Director-General, Indian Medical Service. 

4. Public Health Commissioner with the Government 

of India. 

5. Chief Medical Officer, Delhi. 

6. Civil Surgeon, Simla East. 


7. Director, Central Research Institute, Kasauli. 
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12. Health Officer, Karachi Air Port. 
13. Civil Surgeon, Ajmer. 
B.—Department of External Affairs :— 
1. Chief Medical Officer, Baluchistan. 
2. Civil Surgeon, Quetta. 

3. Civil Surgeon, Sibi and Loralai. 


4-7. One appointment in-each of the following places :— 
Gilgit, Jandola, Miranshah, Kurram. 


8-11. Reserve for employment in posts under His 
Majesty’s Government. 
Leave Reserve: 3 officers. Total=14 officers. 


Il.—Crown Representative. 





C. The following appointment in Indian States will be 
filled by Indian Medical Service officers :— 
1. Agency Surgeon, Bundelkhand. 
2-7. One appointment in each of the following places :— 
Central India, Hyderabad (Deccan), Bangalore, 
Mewar, Western India States, Kashmir (seasonal). 
Leave Reserve: 2 officers. Total=g officers. 
Of the appointments mentioned under B and C, 15 (with 
the appropriate leave reserve) are reserved for British officers. 
All the appointments mentioned under B and C are 
Residuary, except the following, which are War Reserve :— 


8.—9. Two Assistant Directors, Central Research 1. Civil Surgeon, Sibi and Loralai. 
Institute, Kasauli. 2. Agency Surgeon, Bundelkhand. 
10. Director, Haffkine Institute, Bombay. 3. Civil Surgeon, Quetta, or Chief Medical Officer, 
11. Health Officer, Bombay Sea Port, Baluchistan. 
SUMMARY. 


Central Government and Crown Representative. 


—_——_——__ Appoint- Leave Total Residuary. War 
ments. Reserve. Officers. Reserve. 
A ae ozs 29 8 37 13 24 about 12 British and 
12 Indians. 
B II 3 14 9 5 
all British. 
Cc 7 2 9 6 3 
ToTaAL... 47 13 60 28 20 British , 
approxi- 
; mate. 
12 Indians 


Nore (1).—Of the 60 officers, 25 will be British, and the remainder either British or Indian. 


Note (2).—In practice the officers required for the 


and the North-West Frontier Province (see Appendix II) will 


be drawn from a single combined cadre, 





Department of External Affairs, the Crown Representative 
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APPENDIX II. 


Provincial Governments. 


The following appointments are reserved :— 


MaDRas. 
(a) To which British officers will be appointed : — 


8 civil surgeoncies, 4 senior and 3 junior specialist 
posts. 


Civil Surgeoncies.—Malabar, Madura, Coimbatore, Bellary, 
Nilgiris, Tanjore, North Arcot and Guntur. 


Senior specialist posts.—One specialist in each of the 
three subjects, Medicine, Surgery and Obstetrics 
with Gynecology, to be posted at Madras, and one 
specialist in one of these subjects or in Ophthalmo- 
logy to be posted at Vizagapatam. 


Junior specialist posts.—Three junior specialists in the 
subjects of Medicine, Surgery and Obstetrics with 
Gynecology, to be posted at Madras or Vizagapatam. 


Leave Reserve.— 4 officers. Total=19 officers. 


War Reserve.—i senior specialist, 3 junior specialists, 5 
civil surgeons, plus 4 leave reserve = 13. 


Residuary.—3 senior specialists, and 3 civil surgeons 
(Nilgiris, Madura and Coimbatore) = 6. 

(6) To which Indian officers will be appointed :— 
6 posts, 1 leave reserve=7. 


Bomsay. 


(a) To which British officers will be appointed :— 
5 civil surgeoncies, 4 senior and 3 junior specialist 
posts. 


Civil Surgeoncies.—Ahmedabad, Poona, Nasik, Dharwar 
and Sholapur. 


Senior specialist posts.—One specialist in each of the 
subjects, Medicine, Surgery and Obstetrics with 
Gynecology to be attached to one of the major 
teaching institutions in Bombay, and one mental 
specialist as Superintendent of the Mental Hospital, 
Yeravda. 

Junior specialist posts.—Three junior specialists in the 
subjects of Medicine, Surgery and Obstetrics with 
Gynecology, to be attached as Resident Medical 
Officers to one of the bigger hospitals in Bombay. 


Leave Reserve.—3 officers. Total=15 officers. 


War Reserve.—t1 senior specialist, 3 junior specialists, 3 
civil surgeons, plus 3 leave reserve= to. 


Residuary.—3 senior specialists and 2 civil surgeons 
(Poona and Ahmedabad) = 5. 


(b) To which Indian officers will be appointed :— 
Four posts, 1 leave reserve =5. 
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SIND. 
(z) To which British officers will be appointed :— 
2 civil surgeoncies. Karachi and Hyderabad. 
Leave Reserve.—One officer. Total=3 officers. 
War Reserve.—1 leave reserve officer=1. 
Residuary.—2 civil surgeons (Karachi and Hyderabad) 
=2. 


(b) To which Indian officers will be appointed :— 
Two posts. 


BENGAL. 


(a) To which British officers will be appointed: — 

7 civil surgeoncies, 4 senior and 3 junior specialist 
posts. 

Civil Surgeoncies.—24-Parganas, Dacca, Darjeeling, 
Chittagong, Midnapore, Hooghly and one unspecified. 

Senior specialist posts.—One specialist in each of the 
subjects of Medicine, Surgery, Obstetrics with 
Gynecology, and Ophthalmology, .to be employed at 
the Medical College, Calcutta. 

Junior specialist posts.—Three junior specialists in the 
subjects of Medicine, Surgery and Obstetrics with 
Gynecology, to be employed as_ resident medical 
officers at the Medical College and Eden Hospitals. 


Leave Reserve.—4 officers. Total=18 officers. 


War Reserve.—1 senior specialist, 3 junior specialists, 4 
civil surgeons, plus 4 leave reserve = 12. 

Residuary.—3 senior specialists, and 3 civil surgeons 
(Darjeeling, Dacca and Chittagong) =6. 

(b) To which Indian officers will be appointed ;— 


Five posts, 1 leave reserve=6. 


UNITED PROVINCES. 


(a) To which British officers will be appointed :— 
11 civil surgeoncies, and 3 senior specialist posts. 
Civil Surgeoncies.—Benares, Allahabad, Cawnpore, Agra, 
Meerut, Naini Tal, Lucknow, Jhansi, Bareilly, 
Gorakhpur and Dehra Dun. 


Senior specialist posts.—One specialist in each of the 
subjects of Medicine, Surgery and Obstetrics with 
Gynecology, to be posted to Lucknow. 

Leave Reserve.— 4 officers. Total=18 officers. 

War Reserve.—z2 specialists, 8 civil surgeons, plus 4 leave 
reserve = 14. 

Residuary.—1 specialist and 3 civil surgeons (Lucknow, 
Agra, Allahabad or Naini Tal (according to season)] 
= 4. 

(b) To which Indian Officers will be appointed :— 


‘Three posts, 1 leave reserve =4. 
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PUuNyJAB. 


(a) To which British officers will be appointed :— 
7 civil surgeoncies and 3 senior or 2 senior and 1 
junior specialist posts. 

Civil Surgeoncies.—Lahore, Amritsar, Multan, Shahpur 
(Sargodha), Jhelum or Murree (according to season), 
Lyallpur and Dera Ghazi Khan. 


Specialist posts.—3 senior or 2 senior and 1 junior 
specialists in each of the subjects of Medicine, 
Surgery and Obstetrics with Gynecology, to be 
employed at the Medical College, Lahore. 


Leave Reserve.—3 officers. Total=13 officers. 

War Reserve.—1 specialist, 4 civil surgeons, plus 3 leave 
reserve = 8, 

Residuary.—2 specialists and 3 civil surgeons (Lahore, 
Amritsar and Lyallpur) = 5. 

(b) To which Indian officers will be appointed :— 


3 posts, 1 leave reserve = 4 


BIHar. 
(a) To which British officers will be appointed :— 
6 civil surgeoncies and 3 senior specialist posts. 
Civil Surgeoncies.—Patna, Muzaffarpur, Ranchi, Dar- 
bhanga, Bhagalpur and Monghyr. 


Specialist posts.—Two senior specialist to be employed at 
the Medical College, Patna, one in Obstetrics and 
Gynecology, and the other in either Medicine, 
Surgery or Ophthalmology: one mental specialist to 
be employed as Superintendent, European Mental 
Hospital, Ranchi. 


Leave Reserve.—2 officers. Total=11 officers. 


War Reserve.—1 specialist, 3 civil surgeons, plus 2 leave 
reserve = 6, 


Residuary.—2 specialists and 3 civil surgeons (Ranchi, 
Darbhanga and Monghyr)=5. 


(b) To which Indian officers will be appointed :— 
2 posts, 1 leave reserve = 3. 


ORISSA. 


(a) To which British officers will be appointed : — 


2 civil surgeoncies. 
Cuttack and Berhampur. 


Leave Reserve—One officer. Total=3 officers. 
War Reserve—One leave reserve officer=1. 


Residuary—z2 civil surgeons (Cuttack and Berhampur) 
= 2. 


(b) To which Indian officers will be appointed :— 
One post. 
CENTRAL PROVINCES. 


(a) To which British officers will be appointed : — 
5 civil surgeoncies and 1 senior specialist post. 


Civil Surgeoncies.—Nagpur, Chhindwara, 


Raipur and Amraoti. 


Jubbulpore, 
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Specialist post.—One senior specialist, subject unspeci- 
fied, to be also Superintendent of the Medical 
School, Nagpur. 

Leave Reserve.—z2 officers. Total=8 officers. 

War Reserve.—1 civil surgeon, plus 2 leave reserve = 3. 

Residuary.—1 specialist and 4 civil surgeons (Nagpur, 
Chhindwara, Raipur and Amraoti)=5. 

(b) To which Indian officers will be appointed :— 


Two posts, 1 leave reserve = 3. 


ASSAM. 

(a) To which British officers will be appointed :— 

7 civil surgeoncies—unspecified. 
Leave Reserve.—z officers. Total 9 officers. 
War Reserve.—4 civil surgeons, plus 2 leave reserve=6. 
Residuary.—3 civil surgeons (Shillong, Dibrugarh and 

Silchar) = 3. 
(b) To which Indian officers will be appointed :— 

Nil. 

NortH-WEStT FRONTIER PROVINCE. 

(a) To which British officers will appointed :— 


2 civil surgeoncies and two other posts. 


Civil Surgeoncies—Peshawar and Hazara. 


Note.—The Civil Surgeoncy at Bannu is in abey- 
ance. 


‘Other posts.—Medical Officer, Lady Reading Hospital, 
Peshawar, and Inspector General of Civil Hospitals. 

Leave Reserve.—t officer. Total=5 officers. 

War Reserve.—3 unspecified. 


Residuary.—2 unspecified. 


(b) To which Indian officers will be appointed :— 
Two posts, 1 leave reserve = 3. 


Note (1).—Appointments under Provincial Governments 
are not specifically reserved for Indian officers; but Provin- 
cial Governments will be required to employ them in 
appointments commensurate with their qualifications and 
abilities, such as public health appointments, superintenden- 
cies of jails, civil surgeoncies, and administrative appoint- 
ments. 

Nore (2).—The cadres for (a) Bombay and Sind, and (b) 
Bihar and Orissa will be joint cadres, but the distribution 
of officers is shown separately for sake of convenience. 


SUMMARY FOR PROVINCES. 


Appoint- Leave Total Residua War 


a ments. Reserve. Officers. ries. Reserve. 


A.—British 95 27 122 45 77 


B.—Indians 30 8 38 ae 38 
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APPENDIX III. 


Statement showing present rates of pay and proposed rates of pay for present and future officers of 


the Indian Medical Service. 




















‘. Present. Proposed for present incumbents. Proposed for future entrants. 
Basic Overseas. Basic. Overseas. Basic. Overseas. | 
I 2 3 4 5 6 
Per mensem. Per mensem. Per mensem. Per mensem Per mensem. Per mensem. 
Rs. Rs. Rs. Rs. Rs. £ 
Lieut. 500 150 Lieut. 500 150 Lieut. 450 15 
Capt. 650 150 Capt. 650 150 Capt. 500 25 ) 
” 650 150 a2 650 150 om 550 25 j 
” 650 150 ‘i 650 150 ” 550 25 
£ £ f 
” 750° 15 ” 759 5 ” 600 25 
” 75° 15 ” 75° 15 im 600 30 
o 750 25 - 750 25 ™ 700 30 
ia 850 25 - 850 25 s 700 30 
* 850 25 Es 850 25 x 700 35 
oo 850 25 re 850 25 « 700 35 
és 850 25 Major 900 25 Major 800 35 H 
ig 850 30 ob goo 30 a 800 40 
Major 950 30 a 950 30 * 800 40 
” 959 30 - 950 30 i 800 40 
” 959 39 od 950 30 - 800 40 
ai 1,100 30 a 1,100 30 ™ 950 40 
is 1,100 30 ao 1,100 30 ve 950 40 
i I, 100 30 e I, 100 30 bs 950 40 
o» 1,250 30 ri 1,250 30 ae 1,100 40 ; 
9° 1,250 30 sii 1,250 30 - 1,100 40 . 
Lt.-Col. 1,500 30 Lt.-Col. 1,500 30 Lt.-Col. I, 350 40 
- 1,500 30 _ 1,500 30 be 1,350 40 
oe 1,500 30 i 1,500 30 9 1,350 40 
= 1,600 40 43 1,600 30 te 1,500 40 
a 1,600 20 ai 1,600 30 sf 1,500 40 
25,300 25,400 22,150 


Nore.—If promotion to Lieutenant-Colonel in the Royal Army Medical Corps takes place in accordance with anti- 
cipations the time-scale in the Tndian Medical Service will be altered to correspond, and officers thus promoted to the rank 
of Lieutenant-Colonel before completion of twenty year’s service will receive pay at the rate of Rs, 1,350/- per mensem 
(basic) plus £30 per mensem overseas pay and Rs. 1,200/- per mensem (basic) plus {40 per mensem overseas pay, for exist- 
ing officers and future entrants respectively. 


GAZETTE OF INDIA EXTRAORDINARY, 
New Deut, 25th March, 1937. 















A consolidated account of the state of public health in 
British India in 1934 is now available in the latest annual 
report of the Public Health Commissioner with the Govern- 
ment of India. 

In an of 890,000 square miles, the mid-year 
estimated population was nearly 276 million with a density 
of 310 per square mile. Births during the year numbered 
nearly 9} million, and deaths a little over 6} million, the 
rates per mille being 34 and 25 respectively, with the infantile 
mortality figure per 1,000 live births at 187. 


area 


The year presented no markedly unusual features in 
regard to health conditions. The death rate is higher than 
what it was last year, and so is the infantile mortality rate, 
while the birth rate is lower. But such fluctuations in the 
recorded deaths must be expected from the present system ot 
registration and too much stress should not be laid on them. 


Live Birtus 


The crude birth rate during the year was 33°7 per mille 
of the total estimated population as against 35°5 per mille ia 
1933 and 35 per mille the quinquennial mean. Including 
still births, the rate was 34°3. Live births registered during 
the year were 4 per cent. less than the figure of 1933. Com- 
pared with 1933, the Punjab recorded a decrease of a little 
over less than 100,000 births or of 10 per cent., the United 
Provinces nearly 120,000 or 7 per cent., Bihar and Orissa 
79,000 or 6 per cent. and Madras 70,000 or 4 per cent. In 
Delhi, Bengal, Bombay, Assam and Ajmer Merwara, there 
were slight decreases. Small increase occurred in the N. W. 
bk. P., the Central Provinces, Burma and Coorg. 

Birth rate calculated on the basis of the estimated 
number of women of child-bearing age, taken as 15 to 40 
years, was 167 per mille for the whole of British India. Of 
the Provincial figures, that for the Punjab, namely 215, is the 
highest. The Central Provinces is second with 209, and 
Delhi third with 197. The figures for the other major 
Provinces are as follows:—N. W. F. P. 156, U. P. 179, B. 
& O. 157, Bengal 139, Bombay 172, Madras 163, Assam 153, 
Burma 144. The period of 15 to 40 years is possibly pitched 
too high, particularly for the southern half of India, but it 
is probably correct in indicating a child-bearing period five 
years shorter than the European one. 

Of the total births, 17°5 per mille were male, 16-1 female. 
The excess of males over females born is a constant feature. 
Taking British India as a whole the number of males born 
per 100 females is 108. Amongst the Provinces this figure is 
129 in N. W. F. P., 119 in Ajmer Merwara, 113 in the 
United Provinces, 112 in the Punjab. The other provincial 
figures vary near about the British India mean except that 
the figure for Burma is 104. 


The birth rates for the whole of British India in rural 
and urban areas were the same, namely 34 per mille, but 
amongst the Provinces the rural rate continued to exceed the 
urban in the Punjab (+6 per mille), B. & O. (+13 per mille), 


PUBLIC HEALTHAIN INDIA 


Bengal (+8 per mille), Bombay (+2 per mille) and Madras 
(+15 per mille). In other Provinces it was lower. The high 
rural rates in Bihar and Orissa and Bengal are mainly due 
to the fact that a large proportion of the rural population 
who have migrated to urban centres return to their rural 


homes for child-birth. 

The birth rates for the chief communities, which are 
available for 10 Provinces were as follows:— 

Hindus. Muhammadans. Christians. 

N. W. F. P. 28 31 31 
Delhi ahs 37 43 al 
. #. 37 37 to 
B. & O. 34 33 21 
Bengal 28 29 20 
o. FP. ne 40 qt 19 
Madras bis 36 33 33 
Coorg 26 19 20 
Burma 17 28 23 
Ajmer-Merwara 35 34 7 


As usual, the birth rate exceeded the death rate in every 
Province, the largest difference being recorded in the Punjab 
(+12 per mille), Madras (+11 per mille}, Assam (+11 per 
mille), N. W. F. P. (+10 per mille), Bombay (+10 per mille), 
U. P. (+9 per mille) and Burma (+9 per mille). 


DEATHS 


Compared with 1933 and quinquennial mean, the deatn 
rate of 24:9 per mille increased by roughly 3 per mille and 
by I per mille respectively. These figures reflect the relative 
unhealthiness of the year, particularly in Bihar and Orissa, 
the Central Provinces and the United Provinces, where the 
rates exceeded those for 1933 by 13 p.m., 10 p.m. and 8 p.m. 
respectively. Slightly higher mortality was returned also in 
Madras, Burma and Ajmer-Merwara. Female mortality 
exceeded male mortality in the Central Provinces (+3 p.m.), 
B. & O. (+2 p.m.) and in N. W. F. P., U. P., Madras and 
Burma (each+1 p.m.). But taking India as a whole, the 
male mortality was greater than the female, the respective 
figures being 25:1 and 24°6. 

Mortality from the principal epidemic diseases increased 
during this year. Deaths from cholera which were nearly 
200,000, have been nearly three times what they were in 
1933. Plague mortality which was 80,000, is almost double, 
but deaths from smallpox numbering about 84,000 is low. 
The other principal causes of deaths show comparatively little 
change. But in the main the figures are higher, particularly 
under the heading fevers, while the deaths recordec, number- 
ing about 4 million, shows an increase of over 400,90 over 
the figure for the previous year. 


Health conditions for the rural population were specially 
unfavourable owing to the greater prevalence of fevers and 
cholera among them. The death rates exceeded those for 
urban areas by 9 p.m. in Delhi, 8 p.m. each in Bihar and 
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Orissa and Madras, 7 p.m. in the Punjab, 4 p.m. in Ajmer- 
Merwara, 3 p.m. in N. W. F. P., 2 p.m. each in Bengal and 
Assam and 1 p.m. in the Central Provinces, while for British 
India as a whole the rates were 24:9 for rural areas and 24°4 
for urban areas. 

The death rate for the age period, 15 to 40, 
usual higher among females than among males, and the cause 
is ascribable to the greater risk of death to which women are 
exposed during child-bearing ages, the rates being 10-7 for 
males and 12°4 for females. 


was as 


Considering deaths by communities, the rates for the 
whole of British India are 28 for Hindus, 24°2 for Muham- 
madans and 17°5 for Christians. The Provincial figures are 


as follows :— 


Hindus. Muhammadans. Christians. 
MW. F. FP. ous 15 21 14 
Punjab oo 29 27 25 
Delhi ws 33 25 10 
VU. P. — 26 29 5 
B..& O. een 27 23 17 
Bengal pa 23 24 14 
Cc. P. joi 34 32 — 
Bombay ‘ 28 17 14 
Madras 34 22 19 
Coorg eae 22 27 _ 
Assam eon 18 20 18 
Burma ye 21 15 14 
Ajmer-Merwara des 31 27 3 

INFANTILE MorraLitry 
The year 1934 was comparatively unhealthy for the 


infant population in India. The recorded deaths, nearly 
1,700,000, were g per cent. more than in 1933 and 10 per 
cent. higher than the quinquennial mean; 187 out of every 
1,000 born are reported to have died. The persistent high 
mortality of infants may be ascribed in part to defective 
registration not only of births but of infant deaths through 
the inclusion of still births, and partly to the tendency of the 
more illiterate of the population to underestimate the age of 
the diseased infant. 


The Provinces chiefly contributing to the increased 
mortality were the United Provinces (+39 per cent.), Bihar 
and Orissa (+11 per cent.), the Central Provinces (+26 per 
cent.); Burma (+14 per cent.), and Ajmer-Merwara (+14 per 
cent.). Minor increases also occurred in Bombay and Madras 
Presidencies and in Assam. 

The wastage of infant life calculated on live births was 
the highest in the Central Provinces, Ajmer-Merwara, Burma 
and Delhi. In these Provinces one child in every four or five 
of recorded births failed to survive the first year life, whilst 
the percentage of deaths of one week and above was high 
in Bengal, Madras, Coorg and Assam, that in Burma was 
high among infants aged 1 to 6 months, probably due in part 
to the local custom of partial feeding at too young an age 
with rice pre-masticated by the mother. As in previous 
years, the steady fall in mortality accompanies the monthly 
increase in age of infants from 1 to 12 months. These figures 
suggest that besides defective registration, skilled maternity 
or midwifery service is inadequately or poorly provided 
specially in the rural tracts, and that the indigenous dai as 
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it is much cheaper, is still in popular demand. The uni- 
formly low death rate among Christians lends support to this 
view, as the majority of Hindus and Muslims still follow the 
primitive methods. 


The poor nutrition of the mother, overcrowding, a high 
birth rate and high maternal mortality rate, frequent pre- 
maturity, and the prevalence of respiratory diseases, convul- 
sions, malaria and syphilis, combined with widespread 
ignorance of infant management, all contribute to the great 
loss of infant life in India. Birth rate, as also infantile 
death rate is high among the poorer 
inaccessibility to them of efficient medical service. 


classes owing to the 


Figures are available for some Provinces to show the 
chief causes of infantile mortality. In Delhi, for instance, 
febrile and respiratory diseases were responsible for the largest 
number of deaths. In the Central Provinces debilitating 
influences, dietetic errors and deficiencies, malaria, maternal 
pre-natal weakness and neglect, bad housing, high birth-rate, 
lack of medical aid and ignorance of the bringing up of infants 
are stated to be the main contributory factors. In Bombay 
city debility, malformation and premature birth and respira- 
tory diseases appear to be responsible for the largest number 
of deaths. 


The recorded stil-births for British India were 19°9 per 
mille of live births. This figure as also the provincial figures 
cannot, however, be regarded as accurate, as owing to 
defective registration many still-births are included in the 
infantile mortality returns. The infantile mortality figures 
for the different classes of population are recorded in seven 
Provinces only and are given below. It will be noticed that 
a uniform low death-rate among Christians continued to be 
reported from these Provinces :— 


Hindus. Muhammadans. Christians. 
NN. W. F: P. Se 181 132 77 
Punjab cog) Oe 183 165 
Delhi 237 171 145 
B: & 6: 155 136 138 
Madras 209 183 127 
Coorg . 187 218 75 
Ajmer-Merwara... — 231 258 102 


The rural and urban infantile death-rate for British 
India were 183 and 218 per mille of live births. The urban 
mortality of infants in the Punjab has declined steadily 
during the last three years. The urban mortality figures 
were particularly high in Ajmer-Merwara where it exceeded 
the rural rate by 149 per mille, and in the United Provinces 
and Bombay where it was higher by 96 and 63 per mille 
respectively. The rural death-rates were higher than urban 
in Coorg, Delhi, Assam, Burma and the Punjab, the per- 
sistently low urban rate in Coorg being due to the presence 
of a large number of plantation labourers who leave their 
families at home. 

Of the total registered deaths in British 
cent. as against 45 in 1933 occurred among children 
five years of age, and 6 per cent. among those aged 5 to 10 
years. In other words, nearly half of all those who died 
were children under 10 years of age. The percentage, how- 
ever, shows a drop of 2 from the previous year’s figure, 
which was 50. , 


India, 42 per 
under 
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How Does INDIA COMPARE WITH OTHER COUNTRIES? 


It will be interesting to know how India compares with 
the rest of the world in its birth and death-rates. Here are 
a few figures which speak for themselves :— 


Death rate Natural Infantile 
per mille. increase death rate 
per mille. per 1,000 


Birth rate 
per mille. 


births. 

British India 32°79 24'9 8°8 187 
England & Wales 14'8 11°8 30 59 
Scotland 18°0 12°9 51 78 
Belgium 16'0 12°2 38 82 
Czechoslovakia 18°8 13°2 56 126 
Denmark 17'8 10°4 7°4 64 
France 16°T I5'I ae) 69 
Germany 18°0 10°9 Y hi 66 
Hungary 21°4 14°4 70 150 
Italy 23°2 ax 1o'L 99 
Netherlands 20°7 84 12°3 43 
Norway 14°8 98 5'0 

Portugal 28°4 16°6 7'8 od 
Roumania 32°4 20°7 11'7 182 
Spain 26°2 159 10°3 113 
Sweden 13°7 I1'2 2°5 47 
Switzerland 16°2 113 4°9 46 
Canada 20°4 9°4 Ir‘o 72 
New Zealand . 16°5 8°5 8-0 32 
South Africa (White)  23°5 9°7 13°8 62 
eS: "A, 17'1 IIo 6! 60 
Japan 30°0 18° I1'9 125 
Egypt 40°0 26°6 13°4 166 


These figures show that the only countries with which 
there can be any comparison with British India on the point 
of birth-rate are Japan, Egypt and Roumania. In the death- 
rate again, it is only Egypt which is worse than India. So 
far as infantile mortality is concerned, the only countries 
having rates at all comparable with those of India 
Roumania, Hungary, Egypt, Portugal, Czechoslovakia and 
Japan. 

Can INDIA SUPPORT AN INCREASED POPULATION? 


are 


In the report for 1933 it was stated that by 1941, at a 
conservative estimate, the population of India will probably 
considerably exceed the figure of 400 millions. This is consi- 
dered once again and the conclusion arrived at is that the 
figure of 400 millions mentioned in last year’s report is likely 
to be near the mark. 

The question, therefore, arises ‘‘ Can increased popula- 
tion be balanced by increased food production?’’ In dealing 
with this question, there are several points to bear in mind. 
Agricultural research is continuously showing the way to 
increased yields. There are areas under wheat yielding 14 
maunds to the acre which could be made to yield double that 
amount. In the present state of our knowledge, it is not safe, 
therefore, positively to assert that food production cannot 
keep pace with the increase in population. Although there is 
evidence of widespread under-nutrition in India, there is 


nothing to show that the ryot is worse fed now than he was 
Rather is it probable that. the absorption of 


in earlier days. 
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food stuffs has over a period of years risen in proportion to 
the population. Another factor which has a bearing on the 
population question is the relation of the birth and death- 
rates. To those who believe that improved economic condi- 
tions or a rise in the standard of living will be followed by a 
drop in the birth-rate there is some evidence that economic 
conditions are improving, while for those who hold that sooner 
or later increasing density will, by means which have not yet 
been satisfactorily demonstrated, lower fertility, there may 
be some consolation in the undoubted fact that population 
density is increasing in India. One other important factor in 
connection with the birth-rate is the age of marriage. There 
is . considerable volume of opinion among those qualified to 
judge that the age of females at marriage is rising; this rise 
will tend to reduce fertility and therefore to lower the birth- 
rate. 


If food production keeps pace with population increase, 
a critical situation may be avoided. But India needs more 
than this. A higher standard of living, with all that this 
brings in the way of improved health and welfare, is a pressing 
need. This can only be secured, in a predominantly agricul- 
tural country by a considerable increase in food production or 
a pronounced drop in the annual increment of population. 


NUTRITION 


But whatever may be the solution of the population 
problem in India, no one will deny that our large annual 
in population requires that attention be 
directed to a greater extent than has hitherto been the case 
to the important subject of nutrition. A great deal of 
research has been carried out in the Nutrition Research 
Laboratories of the Indian Research Fund Association at 
Coonoor, and the results of this research require to be made 
known to the public. Over and above this there is need for 
an investigation into the state of nutrition and dietary habits 
of the people on which our information is lamentably 
deficient. 


increase should 


RuRAL HyGImEne 


Sanitary improvements in rural areas where the vast 
majority of the people of India live, is one other outstanding 
need of the country. In these areas, educationally, socially 
and materially backward as the people are, compared with 
those in urban areas, general sanitation is still in a primitive 
condition. Medical relief for the most part is grossly inade- 
quate and maternity and child welfare works are almost 
completely lacking. 
been made in a number of 
Rural health units are now being established and are 
likely to be of great assistance, both as experimental stations 
for trying out schemes of village improvement and as demon- 
stration and educational centres. 


A beginning has, however, 
areas. 


AERIAL NAVIGATION AND YELLOW FEVER 


A potential danger to the public health of India is the 
possibility of yellow fever coming in. And this danger has 
become acute as a result of the recent development of rapid 
aerial communication between India and Africa, the main 
endemic home of yellow fever, which is now only a few days’ 
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distant in time from India; an infected person. embarking on 
a plane in Africa can now arrive in India in the infective 
stage of the disease. Should yellow fever happen to be intro- 
duced into India, the disease would be so appalling that it 
may well cripple the country for a generation. If the virus 
be introduced, all the necessary factors for the rapid spread 
of the disease are present, and it is essential that precau- 
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tionary measures should forthwith be taken. These consist 
in freeing the cities, and particularly the seaboard towns, of 
the stegomyia mosquito and in establishing adequate quaran- 
tine facilities for isolation of suspected cases and their contacts 
in mosquito-proof buildings at the airport of entry in Karachi. 
Fortunately quarantine measures have already been taken at 
Karachi and are in progress. 


PUBLIC HEALTH SERVICES 


There are signs on all hands that the ‘‘ sanitary idea 
is beginning to penetrate the mind of India. The intensive 
public health propaganda carried out in most provinces during 
the last 10 or 12 years is beginning to bear fruit. Interest 
is increasing in such matter as rural reconstruction, nutri- 
tion, child welfare, and the prevention of epidemics. This 
is the most welcome feature in the present situation. Public 
health cannot proceed much in advance of education, but it 
must be remembered that the best form of public education 
is the efficient administration of the public health services. 

This is what the Public Health Commissioner with the 
Government of India says in his report for 1934. 

The total expenditure of the Central Government on 
Public Health Services during the year was nearly Rs. 14} 
lakhs of which a little over Rs. 4 lakhs was spent on public 
health establishment, nearly Rs. 4} lakhs in grants for public 
health purposes, Rs. 2,90,000 on epidemic diseases, nearly 
Rs. 2 lakhs on bacteriological laboratories, Rs. 1,15,000 on 
public health works and nearly Rs. 2,000 on Pasteur 
institutes. 

Provincial expenditure on public health activities during 
the year was nearly Rs. 1} crores, of which nearly Rs. 60 
lakhs were spent on public health establishment, Rs. 454 
lakhs in grants for public healt hpurposes, Rs. 173 lakhs 
on epidemic diseases, and a little over Rs. 8 lakhs on 
bacteriological laboratories, Rs. 3} lakhs on Pasteur institutes, 
and more than Rs. ro} lakhs on public health works. 


The expenditure province by province is as follows :— 


N. W. F. P. ae om ” «60, 1 “at 00 
Punjab ae or ots.) ie, SOAS 
U.P. nee ine one pp. ROBO 
B. & O. ie ian ae 9,96,146 
Bengal seit pee ooo gn «OO 242 
C. P. one nae < we oe 
Bombay - si os op, , TSS 
Madras na. ne oe gp. SEER 
Coorg ade ne nee ae 7,224 
Assam bas ee soo yo » nee 
Burma “os joe ns og eT 
Shan States Federation de ‘ld sé 36,899 


Public health propaganda was continued during the year, 
and no untoward outbreak of epidemic diseases occurred at 
any of the fairs that took place. 


Amongst the provincial activities for the improvement of 
public health mention may be made of the following: — 


U. P.—Out of 48 districts in the United Provinces, the 
district health scheme was in force in 1o. Work in rural 
areas included (a) the village aid scheme, (b) the appoint- 
ment of resident public health officials for groups of villages, 
(c) the health unit, Partabgarh, and (d) rural reconstruction 
work. The village aid scheme consists chiefly in providing 
‘* village aid dispensaries,’ the training of ‘‘ village aiders,’’ 
and in carrying out general sanitary improvements. The 
The scheme was fully in force in 1808 villages and partly in 
5036. The dispensaries numbered 3,378, these being aided 
by ‘‘ panchayat ’’ boards, while the Provincial Branch of the 
Indian Red Cross Society provided funds for the initial 
equipment of many. The scheme of appointing resident 
public health staff was, as before, in force in Gorakhpur 


” 


_ district only, the cost being met by the District Board. The 


Public Health Unit, Partabgarh, was continued in co-opera- 
tion with the Rockefeller foundation and the Provincial 
Branch of the Indian Red Cross Society. With the aid of 
funds provided by the Government of India and the local 
Government, a scheme of rural development in_ selected 
villages was formulated with a view to concentrate the efforts 
of the various interested departments on improving the 
physical and material condition of villages. 


Bengal—In Bengal the District Health scheme was at 
work in 25 districts. All the 575 rural health circles in the 
districts, Darjeeling excluded, had trained sanitary inspectors, 
some having also assistant health officers. The expenditure 
on communications was Rs. 34 lakhs or 17%, on water 
supply Rs. 6 lakhs, or 3%, on building Rs. 3} lakhs, or 2%, 
on sanitation Rs. 17}$ lakhs or 9%, on vaccination nearly 
Rs . 2,40,000 or 1%, and on drainage Rs. 30,000 or 01%. 
Union Boards numbering 4740 working under the Village Self 
Government Act, spent nearly Rs. 6} lakhs or 7% of their 
income on roads, Rs. 5,90,000 or 7% on water supply, 
Rs. 68,000 or 1% on drainage, Rs. 67,000 or 1% on conser- 
vancy, and Rs. 1,62,000 or 2% on dispensaries. 


MEDICAL INSPECTION OF SCHOOLS AND COLLEGES 


As far back as February 1913, the Government of India 
pressed the need for instruction in hygiene in schools and 
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for medical inspection of pupils and school premises, and a 
grant of Rs. 25 lakhs was made in this connection. Since 
that date practically all provinces have been teaching hygiene 
in their schools. 

Arrangements for the medical inspection of school 
children are being developed in some provinces, notably the 
Punjab, Delhi, the United Provinces, Bihar and Orissa and 
Bengal. But in too many cases, these are confined to 
inspection and diagnosis and are not followed up by effective 
measures for treatment. These activities are controlled by 
the Provincial Education, Medical and Public Health Depart- 
ments. Although there is apparently no lack of co-ordina- 
tion, the absence of uniformity in the particulars supplied is 
conspicuous. 


Here are a few facts and figures about the provinces. 


N. W. F. P.—In N. W. F. P. nearly 43000 children were 
examined between July, 1933, and June, 1934. Over 14% 
were found unclean, 15% had dental disease, 10% diseases 
of external eye, 6% enlarged tonsils, 5% enlarged spleen, 
4% defective vision, 3% ear, nose or throat troubles, whilst 
8 in every 1,000 children had skin disease. Out of nearly 
17000 found with defects, 82 per cent. were treated, and 
4,625 surgical operations were performed. 


School dispensaries have not been provided, but a few 
simple medicines for minor ailments are kept in some schools. 
Mid-day meals were given to three schools in Peshawar and 
Bannu. Lectures were given to students on first aid, 
personal hygiene, prevention of diseases, formation of regular 
habits, etc. 


Delhi—In Delhi Province as a_ whole, of the boys 
examined 24% were found to be suffering from trachoma, 
21% from enlarged tonsils, 15% from defective vision, 
10% from gland diseases, and 8% from malaria and diseases 
‘of teeth, whilst 11% were found unclean. 


U. P.—In 252 schools in the United Provinces, 14% of 
the children examined were found to have dental defects, 4% 
pyorrheea, 15% tonsillar defects, 9% eye diseases, 17%, 
defects of vision, 2% lung disease, 1% enlarged spleen, and 
4% skin diseases, whilst 3% had acquired deformities and 
3% were mouth breathers. 

The ‘‘ Central school dispensary ’’ scheme drawn up by 
the Hygiene Publicity Bureau in 1933 was started this year 
in the towns of Benares, Agra, Lucknow, Cawnpore, and 
Allahabad. Owing to its success, it is proposed to extend it 
to 8 other towns. Nearly 7,000 children attended these 
dispensaries. 

About 700 scholars were fed on milk and free use of 
sprouting gram was continued. 


In other areas, the school boys medical association 
provided treatment by opening dispensaries in 7 schools in 
Gorakhpur. 

No less than 4,000 first-aid dispensaries were at work in 
the Province. In Benares, scholars have been classified into 
ages according to physical development and graduated 
exercises have been prescribed for various physical age 
groups. 

Bihar -and Orissa—Out of a little over 2,000 boys 
examined in Bihar and Orissa, 42% had defects, the corres- 
ponding figures for girls being 78% out of 485 examined. 















The majority of these, as usual, had skin troubles, enlarged 
spleens and carious teeth; 2°5% of the boys suffered from 
common eye diseases, 7% had visual defects and 3% had 
heart disease. 


Bengal—In Bengal a total of 17,602 children were 
examined by medical officers in 161 schools. Of these, 19% 
were ill-nourished, 13% were badly clothed, 6% had skin 
diseases, 12% defective teeth, 3% nasal disease, 11% enlarg- 
ed tonsils, 2% adenoids, 4% enlarged lymphatic glands, 
2% lung disease, 16% eye disease, 2% infectious disease, 
while 1% were dumb. In height and weight the pupils 
compared unfavourably with recognized anthropometric 
standards. 

Besides this, nearly a lakh and a half pupils were 
examined by rural sanitary inspectors in about 5,000 schools. 
Of these, nearly 42,000 were found to have enlarged spleens. 


C. P.—In Central Provinces and Berar, on an average 
nearly 1 lakh of children were examined each month. Of 
these 3%, were found unvaccinated, 1% with enlarged spleen 
and 2°3% suffering from contagious or other diseases. 

Bombay—The Bombay Presidency is still without a 
scheme for the medical inspeciion of schools, but of nearly 
4,000 children examined in Sind for the purpose of ascertain- 
ing the vaccinal condition, 27% were found with enlarged 
spleen. 


INDUSTRIAL HYGIENE 


The total number of factories at work was 8,658, of 
which 4032 were perennial and 4635 seasonal. Nearly 70%, 
of the perennial factories were in the presidencies of Bengal 
(1139), Bombay (871) and Madras (720). In the Central 
Provinces, Assam and Burma factories were _ principally 
seasonal. 


Considerable progress was recorded with housing schemes 
in the United Provinces, Bombay, Punjab and Bengal. 
Improvements in ventilation were carried out in several 
factories in the Bombay Presidency, and the question of 
better methods of dust removal in metal polishing factories 
received attention. In Bengal, although lighting and venti- 
lation were improved somewhat, many buildings in which 
small factories are housed were themselves the chief obstacle 
to progress. In Bihar and Orissa in some factories in which 
mechanical removal of dust was not feasible, isolation of the 
dusty processes was effected. 


Progress in welfare work included the provision of a 
creche and the supply of milk and barley to children in one 
factory at Calicut and weekly free distribution of rice to 
children in a tea estate in Madras Presidency. In the 
Bombay Presidency, the provision of creches, the passing of 
the Maternity Benefit Act, and the development of maternity 
homes in recent years are some steps recently taken. In 
Bengal, welfare activities included improvement of housing, 
bathing and drinking water facilities, appointment of medical 
or welfare staffs, recreation facilities for children, etc. In 
other provinces also welfare work received attention. 


So far as mining areas are concerned, welfare work took 
the shape of classes in first aid, and maternity and infart 
welfare works. Little progress is, however, reported to lave 
been made in housing and sanitation, 
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ADULTERATION OF Foob 


Adulteration of food continued to receive attention. 
But though public analysts have been appointed and 
laboratories for examination and analysis established, control 
of food adulteration is highly defective in most provinces, 
the legislation in many places being to all intents and 
purposes a dead letter. 

Of 104 samples of ghee and 23 samples of milk examined 
in N. W. F. P., 42% and 43% were found adulterated. In 
the Punjab, 48% of the water samples examined were found 
unfit for domestic use and 70% of ghee samples submitted 
by local bodies were found adulterated. In the United 
Provinces, of nearly 6} thousand samples analysed by the 
Government Public Analyst including samples of ghee, milk, 
oils, flour and butter, 24% were found adulterated. In 
Bihar and Orissa adulteration was found in 62% of ghee 
samples, 38% of mustard oil and 75% of sweets, and 99% 
of milk examined. In Bengal, of 5,707 samples of food 
stuffs analysed by the Public Health Laboratory, 3243 were 
received from districts and 1,496 from Municipal Boards. 
The percentage of adulteration was as follows:— 


District Boards Municipalities 


Mustard oil sie 18 19 
Ghee ag 48 35 
Milk a 68 80 
Butter _ 50 42 
Dahi cue 100 80 
Chhana ae 14 33 
Atta and wheat flour 2 

Tea 4 6 


It is to be hoped that when a Central Board of Health 
is established, the question of control of food throughout 
India will be the first step taken. There is great need for 
uniform standards for many of the food stuffs consumed. 
Not only is it desirable from the public health point of view 
but also from the point of view of trade, for if standards 
vary as between provinces, there must inevitably be inter- 
ference with commerce and with the transport of food 
materials from place to place. 


Pusiic HeartH Works 


So far as the public health works are concerned, the 
reluctance of local authorities to spend money on sanitary 
works is the first thing to attract attention. The contrast 
between Great Britain and India in this respect is very 
marked. In the former country, the importance of sound 
environmental hygiene was early recognized and the public 
health movement was, therefore, based on a sound foundation. 
In India the importance of environmental hygiene has not 
been fully recognized, and there is still considerable opposi- 
tion towards the introduction of sanitary works which means 
the expenditure of money and therefore of an increase in 
taxation. The contrast is due mainly to the existence of a 
public opinion favourable to health improvement in Great 
Britain and to the lack of such opinion in India. 


One or two features brought out in the Provincial reports 
require special mention.. Whereas a good water supply, 
sufficient in quantity and wholesome in quality, is the first 
essential, it is noted that not infrequently in towns funds 
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are spent upon less important measures before a good water 
supply has been introduced. Again, it is not infrequent to 
find that large sums are spent on roads or on hospitals or even 
on lighting before a safe water supply has been provided. 
Further, there are not a few Municipal Committees who had 
over important executive functions, such as conservancy and 
rubbish disposal to private contractors whose main object is 
to make profit and it is rare to find satisfactory disposal of 
waste products carried out under such a contract system. 
Another feature constantly met with is the tendency to carry 
out town cleansing by night instead of by day. Such a 
system is not likely to be successful except in a modern town 
unusually well lit by electricity. Almost without exception, 
when conservancy is done in the dark, it is badly done and 
there is a great need in many towns for a switch over to 
daylight conservancy and town cleansing. 

Taking the provision of protected water supplies as an 
index of the development of sanitary works, it is interesting 
to note that in Madras Presidency, out of 82 municipalities, 
only 41 have protected water supplies; in the U. P. only six 
out of the eight first class municipalities having a population 
over one lakh, six out of ten second class municipalities 
having a population between 50,000 and 100,000, and three 
of the 28 of the third class with populations between 20,000 
and 50,000 have piped water supplies. Thus in these three 
categories, 30 of the 46 principal towns lack the most 
essential amenity. The position in other provinces is very 
similar. 

A new method of sanitary disposal and agricultural 
utilization of habitation waste has been evolved at the 
Institute of Plant Industry, Indore. The process involves 
very small expenditure and has been brought to the notice 
of all local Governments and constituent States of the 
Imperial Council of Agricultural Research. This process or a 
modification of it suited to village conditions has been for 
some time past in the forefront of agricultural propaganda 
in the United Provinces. There, every Government farm has 
adopted it, and it is said to have been taken up by a 
number of the bigger farmers, too. 


EXPENDITURE ON PuBLIc HEALTH WorKs 

During the year municipalities in British India, out of a 
total income of about Rs. 18 crores devoted Rs. 3°87 crores, 
or 22 per cent., towards public health. In spite of the fact 
that there was a slight increase in the income of munici- 
palities, the expenditure on public health showed a decrease. 
Municipal water supplies cost Rs. 1,13,00,000, conservancy 
Rs. 1,44,000, drainage Rs. 13,00,000. These totals were 
considerably less than those of the previous two years. The 
provincial expenditure on public health varied from the high 
figure of 45% in Bengal Presidency to 10% in Delhi. The 
percentage in other provinces was as follows:—N. W. F. P. 
16, Punjab 25, U. P. 28, B. & O. 31, C. P. 26, Bombay 
14, Madras 23, Assam 37, Burma 18. 


Here are a few details about some of the Provinces :— 


PunjaB:—In the Punjab, the Sanitary Enginecring 
Department had under construction 1o public health projects 
on behalf of Government and 14 for local bodies. Piped 
water supplies are now in use in 43 towns. Arrangements 
for the ‘collection, removal and disposal of excreta and street 
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sweepings are still defective in many towns, although a little 
improvement has been made in a few where modern sanitary 
methods are being gradually introduced. To improve village 
water supplies, 1600 parapet wells were constructed, 13,000 
wells were cleaned and 2,000 hand pumps _ were installed. 
For the improvement of rural sanitation, nearly 1} lakhs of 
rubbish heaps were removed outside villages, 1 lakh manure 
pits were dug, more than 14 lakh feet of pucca drains were 
constructed, 3} lakhs of house ventilators were put in, 
nearly a thousand bore-hole latrines were made, and 500 
sanitary sub-committees were formed. 


BENGAL :—Out of an income of about Rs. 2 crores, near- 
ly Rs. 26} lakhs were spent on public health, including Ks. 
6 lakhs on water supplies, Rs. 30,000 on drainage. 

C. P.:—In the Central Provinces, grants aggregating 
Rs. 22,000 were paid to certain municipalities to meet 50% 
of the cost of the campaign against rats. 

Bompay:—The Government in Bombay distributed 
grants amounting to Rs. 1 lakh for the improvement of 
water supplies. These grants, supplemented by allotments 
from local funds and private contributions were spent on con- 
structing wells, tanks, troughs and cisterns, in repairing old 
wells and in boring Although 491 new draw- 
wells were constructed and 134 step-wells were converted into 
draw wells. Local bodies numbering 247 spent on public 
health works a little more than 4% of their aggregate income 
of about Rs. 2 lakhs. 


Burma:—In Burma, in rural areas out of an aggregate 
income of nearly Rs. 1 crore, a sum of Rs. 8 lakhs only was 
expended on public health works. This total included Rs. 2 
lakhs on conservancy, Rs. 1} lakhs on markets and slaughter 
houses, and Rs. } lakhs on water supply. 


operations. 


INDIAN VOLUNTARY HEALTH ORGANISATIONS 


Of the voluntary health organizations, mention may be 
made of the Indian Red Cross Society, the St. John’s 
Ambulance Association (Indian Council) and St. John 
Ambulance Brigade Overseas, the British Empire Leprosy 
Relief Association (Indian Council) otherwise known as 
‘“‘BELRA,”’ the Countess of Dufferin Fund and Women’s 
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Medical Service, Lady Minto’s Indian Nursing Association, 
and the Bombay Presidency Public and Health Week Asso- 
ciation, which have all been doing good work. 

There were altogether 23 provincial and State and nearly 
200 District Red Cross Committees at work at the end of 
1934. Considerable progress was made during the year in 
the scheme which this Society is carrying out in co-operation 
with the National Institute for the Blind, London, for the 
training of teachers in the prevention of eye diseases. The 
Maternity and Child Welfare Bureau of the Society also 
provides a central adviser on the subject of maternity for 
India. 

The St. John Ambulance Association 
instructional work and in the Bihar Earthquake the Brigade 
performed admirable work in assisting the sick and the 
injured. 

The activities of the ‘‘ BELRA ’’ included research work, 
propaganda and publicity and training of doctors and survey 
and treatment of lepers. As a result of these activities there 
has been a considerable awakening of interest in the leper 
problem, and to-day there are wider data as 
regards the incidence and endemicity of leprosy, increased 
means of rendering proper treatment to the leper, an effective 
publicity organization and a channel of educational propa- 
ganda to dispel ignorance about the disease and leprous 
patients are seeking admission in increasing numbers. The 
seventeen branches which the Association has are pushing on 
a campaign of anti-leprosy work within their areas with 
great vigour. Surveys have been held, dietic experiments 
made and a large number of patients have been treated. The 
Burma branch reports that intensive local surveys have 
revealed twelve times more lepers than in the census of 
1931. Madras is going ahead with its increasing number of 
clinics and the formation of district leprosy councils. A 
systematic survey of 150 villages in the district of Bankura 
in Bengal shows that more than 78% of the villages are 
affected and one in every six families harbours leprosy cases 
and that on an average two out of every five cases 
infectious. The most gratifying feature of the anti-leprosy 
work is the large number of cases that are now being released 
from hospitals and clinics either cured or improved. 


continued its 


available 


are 
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‘‘ Public attention,’’ says the Public Health Commis- 
sioner with the Government of India in his report for 1934, 
‘*is focussing more and more upon the continuing high rates 
of infantile and maternal mortality. Schemes of control are 
being pressed on local bodies and evidence is not lacking 
that the Public Health Departments, notably in Madras, 
Burma and the Punjab, are alive to their responsibilities.’’ 


In view of this increasing interest in the subject, a 
special report form was drawn up and circulated to all 
Directors of Public Health. Unfortunately, the returns were 
not uniformly complete. But sound planning is impossible 
in the absence of fundamental data, and the first step 


towards placing maternity and child welfare on sound basis 
is a survey in each province of the facilities existing for the 
care of the mother and child. 





VITAL STATISTICS 


The recorded provincial rates for maternal mortality are 
given below:— 


Urban Rural 

N. W. F. P. Trot 

Delhi 70 22 
United Provinces 9°6 o'5 
Bengal 9'0 9"4 
Central Provinces 11°7 6:2 
Bombay oe 5'1 
Assam 151° Stee 
Burma 10°5 3°6 
Madras 13°4 77 


{Peshawar town only. ‘*For 13 towns. 
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The usual practice of calculating maternal mortality is 
to base it on the number of registered births excluding still 
births. This method introduces certain fallacies. It is, 
therefore, suggested that in future the maternal mortality rate 
should be calculated on live and still births. 

In the tabular statement given above, the maternal death 
rate in urban areas is almost everywhere shown as greater 
than in rural areas. The advantage may possibly be in 
favour of rural India, but it is certainly not so overwhelming 
as suggested by those figures. 

Probably the most accurate estimate of maternal 
mortality done in India is that of Dr. Mudaliar in Madras 
city. He gives a rate of 16°6, but himself considers this 
on the low side. As it is, this is the highest rate recorded 
for any large city in India. 

Sepsis accounts for practically the same proportion of 
deaths in England and Wales and in India. The sepsis 
mortality figure for Madras city, according to Dr. Mudaliar, 
is 29°6 almost equal to 29:7 which is the figure for England 
and Wales. In non-septic cases the marked. 
Anemia of pregnancy, which does not appear as a cause of 
death in England and Wales, assumes an importance in 
India second only to sepsis. The and dysentery 
group among associated diseases are of greater moment in 
India, and since they cause many disasters, the need for 
ante-natal treatment and care is apparent. 


variation is 


diarrhoea 


FINANCE 


The proportion of the provincial resources allocated for 
maternity and child welfare varies from nil in Assam and 
Bombay to 9°3% of the Public Health budget in the Central 
The largest sum of money allotted by a local 
1,20,000 in the United Provinces. 


In the Central and the United 
where the expenditure is the highest, large sums from the 
provincial budgets are handed over to voluntary societies for 
expenditure. In Bihar and Orissa, the situation is somewhat 
similar, while in Burma the Red Cross advises on the distri- 
bution of Government grants. 

Official Public Health Departments are making progress 
in organization, and the time has perhaps come in some 
provinces for a reconsideration of the policy of reliance on 
voluntary associations for work which should be an integral 
and vital part of the public health service. 


Provinces. 
Government is Rs, 


Provinces Provinces 


The supply of well qualified doctors and health visitors 
is still limited and salaries are consequently high and beyond 
the resources of local bodies. Unless grants are sanctioned 
by Governments the tendency is for municipalities and district 
boards to employ untrained and poorly educated workers 
who wreck the best laid plan and bring welfare work into 
disrepute. 

Burma and the Punjab not only aid in the training of 
health visitors for local work but also subsidize local bodies 
or societies employing a qualified staff, thus securing work 
of a high standard in aided centres. 


TRAINING AND EMPLOYMENT OF HEALTH VISITORS 


Che health visitor is the most important single unit in 
the maternity and child welfare services. 


On her personality, 
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knowledge and skill the success or failure of child welfare 
turns and her training is, therefore, a matter of utmost 
importance. In 1934 there were 5 health schools in India. 

Of the major Provinces, Bengal and the United Provinces 
have no course of training for public health nurses. 

The number of welfare centres in England and Wales 
in 1934 was 2884; the number in India is 684, of which 
N.W.F.P. had 2, the Punjab 96, Delhi 26, U.P. 166 exclud- 
ing 13 subcentres, B. & O. 23, Bengal 41, C.P. 57, Bombay 
81, Madras 153, Coorg 1, Assam 3, Burma 22. " The United 
Provinces heads the list in number but many of these are 
in charge of poorly trained and untrained welfare workers. 
Educational work, which is the primary purpose of welfare 
centres, plays but a minor role in the activities of these 
centres, and a more accurate description of them would be 
midwifery centres. In Madras and the Punjab, the employ- 
ment of untrained health visitors is prohibited. The estab- 
lishment of 153 Madras the 
Punjab, all engaged in preventing disease and doing health 


welfare centres in and 96 in 


propaganda is therefore a worthy achievement. 


The of health 
recorded as 206, only five of those 
service. A good service of qualified 
fundamental factor in all maternity and child welfare schemes. 
Municipalities and local bodies contemplating the establish- 
ment of infant welfare centres says the Public Health Com- 
missioner, would be well advised to defer their opening rather 
than start with unqualified workers who will at worst bring 
the schemes into disrepute and at best model the work on 


visitors employed in India is 
Government 


number 
being in 


health visitors is a 


curative lines. 
THE MIDWIFERY SERVICES 


Judged on a basis of one bed per too births and one 
midwife per 150 births, the provision of facilities for mater 
The total number of speciaa] beds 
3,162, but under-estimate, some 
Provinces having reported the numbers as ‘‘ unknown.”’ The 
number of trained midwives is reported to be 2,187, and 


nity cases is inadequate. 


recorded was this is an 


of trained dais 3,923. 

Control and inspection of the work of qualified midwives 
varies greatly from no inspection at all to detailed control 
by officers of the Medical and Public Health Departments 
and voluntary societies. 

Legislation designed to improve the standard of training, 
to regulate the issue of certificates, to establish and maintain 
registers and to supervise the work of midwives has been 
passed recently in 6 out of 11 Provinces. 


The number of hospitals in which the standard of training 
is sufficiently high to warrant recognition as schools for 
midwives and the number of midwives qualifying yearly are 
insufficient. Midwifery in the scattered villages and hamlets 
must remain in the hands of indigenous dais in the northern 
Provinces at least during the next two decades, and there is 
need in most Provinces for a definite policy in regard to the 
training, registration and control of the dai. The Punjab is 
an outstanding exception. There the training of dais is being 
vigorously prosecuted, and trained dais are being registered 
under the Punjab Nurses and Midwives Act, 1932. This Act 
prohibits untrained practice and can be enforced by the local 
authority or failing it by the Provincial Government whenever 
the local situation warrants this step. 
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One hopeful sign pointing to dissatisfaction with the 
existing order of things is that the older method of public 
health officers, sub-assistant surgeon and midwives instruct- 
ing dais is being gradually replaced by the establishment 
of training centres run with a maternity 
hospital or home and having an infant welfare centre attached. 
This system is ideal because it affords the dai opportunity 
of acquiring experience in ante-natal work and in domiciliary 
as well as institutional methods of midwifery. 


in conjunction 


Too much emphasis cannot be laid on the training of 
dais and midwives because this is the first step towards 
ensuring that skilled service is available for all confinements. 

The provision of maternity beds for cases of complicated 
pregnancy and labour and for patients with unsuitable home 
conditions is a further step which will follow almost auto- 
matically the establishment of skilled domiciliary midwifery. 
The demand for maternity homes for the middle classes is 
very insistent, and municipalities particularly are being pressed 
to provide and maintain such institutions from the rates. In 
Bombay hospitalization has reached the enormous proportioon 
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of over 70% of confinements. 
Maternity hospitals and homes are more expensive to equip, to 
staff and to run than an efficient domiciliary midwife service 
conducted from a maternity hospital or run in conjunction 
with a maternity or welfare scheme, and there is no con- 
clusive evidence that they provide for safer confinement. 


This policy is questionable. 


The normal confinement can safely take place at home 
provided and municipalities 
may well pause and consider, says the Public Health Com- 
missioner, before they commit themselves to the building and 
staffing of expensive homes which will be used largely by 
a class who can afford to pay for the services of a doctor 
or midwife, while giving secondary place in the maternity 
services programme to a municipal domiciliary midwife service 
reaching all classes of the community. 


the surroundings are suitable, 


In conclusion, it may be said that the outstanding need 
of the maternity and child welfare service in India to-day 
is expert medical control, developing, co-ordinating and direct- 
ing all effort, voluntary and official, towards the one common 
goal of robust individual health and racial improvement. 


TOLL OF DISEASES IN INDIA 


Judged by the recorded statistics, imperfect though these 
are, the year 1934 was a moderately healthy one. The death 
rate, though in excess of that for 1933, was the second lowest 
during the past decade. 

This is what the Public Health 
Government of India says, discussing 
mortality during the year 1934. 


with the 
causes” of 


Commissioner 
the chief 
Of a total of 6,900,000 deaths, or 24:9 per mille, in 
British India, nearly 200,000 or 0°7 p.m., were from cholera ; 
84,000 or 0°3 p.m., from small-pox ; 80,000 or 0-3 p.m., 
from plague, 4,000,000 or 14°4 p.m., from fevers ; 300,000 or 
1'o p.m., from dysentery and diarrhoea ; 500,000 or 1-8 p.m., 
from respiratory diseases ; and 1} million or 6:4 p.m., from 

other causes. 

As before, the fevers group contributed to the largest 
number of deaths, that is 58 per cent. of the total, ‘‘ other 
causes ’’ following with 26 per cent. The major epidemic 
diseases—cholera, plague, and small-pox together accounted 
for 4 per cent. and for a combined death rate of 1°3 p.m. 
Deaths from ‘‘ other causes ’’ include 23,000 from snake bite 
or wild beasts, and 13,000 from suicide of which a little over 
6,000 are amongst males and over 7,000 amongst females. 


Details of the of the 
are given below. 


oe 


incidence of some main discases 


Cholera.—The spread of cholera in India is closely asso- 
ciated with pilgrimages which draw large numbers from the 
rural areas. A comparison between festival and non-festival 
years in the U.P. and the Punjab shows that the mean 
cholera incidence is higher in festival years than in non- 
festival. A marked increase of cholera occurred in its endemic 
form in Northern India, that is in the Provinces of U.P., 


B. & O., and Bengal, which together reported 140,000 deaths 
or 70 per cent. of the total, as against nearly 50,000 in 1933. 
The mortality reached a high level in the C.P. and Berar 
too, where the death rate was 17 times higher than the mean. 
In C.P. and Berar, infection was imported from Puri, a 
festival centre in Orissa, and spread rapidly. In the United 
Provinces where the epidemic was severe, three out of every 
100 deaths registered were ascribed to this cause. The rural 
death rate during the year was 8 p.m., which was double 
of that in urban areas, namely 4. 


Anti-Cholerva measures: Routine sanitary measures such 
as the improvement and disinfection of water supplies in 
villages and at fairs, etc., improvement of conservancy, medi- 
cal inspection at railway stations of pilgrims, the enforcement 
of temporary regulations under the Epidemic Diseases Act, the 
employment of epidemic staffs and propaganda, were adopted 
in various centres as and when necessary. Inoculation with 
cholera vaccine remains the most effective method of per- 
sonal prophylaxis. Unfortunately, however, many still prefer 
to run the risk of infection, otherwise the figures of death 
from cholera would be far lower than they are. The total 
anti-cholera inoculations performed during the year were nearly 
54 millions. 


Plague.—Whilst increased mortality was reported in all 
Provinces except Madras, C.P. and Coorg, the death rate 
for British India as a whole, namely 0°3 p.m., was still well 
below the decennial mean of 0°5 p.m. The most noteworthy 
feature of the epidemic was that the disease again remained 
confined to its important haunts in Northern India which 
suffered heavily. The increase was particularly important in 
the United Provinces, where nearly 50,000 deaths (60 per 
cent. of the total plague deaths) as against 10,000 in 1933 
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were recorded. In other parts of Northern India, 8,000 deaths 
were reported in the Punjab, 5,500 in B. & O. The N.W.F.P. 
remained free for the seventh year in succession, while Delhi 
reported: two deaths and Bengal one. The position in the 
Deccan Plateau comprising the Central Provinces, Bombay 
and Madras was not so bad, the recorded death rates being 
more than in 1933. 

Anti-Plague measuvres.—Anti-plague inoculations perform- 
ed in the various Provinces totalled nearly 13 lakhs. Rat 
flea surveys were continued in Madras and various interesting 
experiments conducted. The figures available show that 
nearly 800,000 rats were destroyed in Delhi Province, 900,000 
in the United Provinces, 600,000 in the Central Provinces, 
800,000 in Burma, while nearly 200,000 rat holes in 25 
different localities in Madras, comprising 15} thousand houses 
were fumigated. 

Smallpox.—Smallpox was moderately prevalent this year. 
Governments or local authorities maintain adequate staffs of 
vaccinators throughout the country, and vaccination and re- 
vaccination are free. The disease, however, still remains 
endemic and is responsible for 1°2 per cent. of all deaths, 
its continued prevalence being apparently a measure of the 
passive resistance to public health improvement. 

The mean death rate per mille was 0-3. The rural death 
trate was o°3 p.m. and the urban o-4 p.m. Of the total 
number of deaths, 46 per cent. were of children, 19 per cent. 
being of those under 1 year and 27 per cent. being of those 
between 1 and 10 years. These figures are an indication of 
the deficiencies in infant and child vaccination throughout the 
Provinces. 

Except for a small increase in the United Provinces and 
the Central Madras and Coorg, all Provinces re- 
corded low death rates. Madras had a fairly severe epidemic 
and the mortality was the highest since 1926. 

The peak of the mortality during 1934 occurred in 
April and May, and the minimum in September and October. 


Provinces, 


Case mortality was low this year, being 32 per cent. as 
against 41 per cent. in 1933, but the rate is higher than 
in Siam, Egypt, Ceylon, Norway, Japan and England and 
Wales, where it was 20 per cent., 19 per cent., 18 per cent., 
Ir per cent. and 3 per cent., respectively. 


The number of vaccinations performed has increased by 
over 1} million to a total of 23} millions. This increase 
is spread over both primary vaccinations and re-vaccinations, 
the number of operations having increased by 200,000 and 
a little less than 1 million respectively. Increases in the 
number of operations performed were recorded in most of 
the Provinces, particularly in Madras and Bombay Presiden- 
cies. 

Out of 9} million registered infants, only 44 per cent. 
were successfully protected. Until this exceedingly low per- 
centage is at least doubled, there can be little hope of 
preventing epidemic smallpox in the country. Nearly 96 per 
cent. of the primary and 46 per cent. of the re-vaccinations 
were successful, and the cost for successful case was As. 3-11. 

Glycerinated lymph, manufactured at provincial vaccine 
institutes, continued to be used. Nearly 33 million doses of 
vaccine were produced during the year, and 31 million issued. 

Of the 947 municipal towns and notified areas in British 
India, compulsory vaccination was enforced in 797. In rural 
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districts, however, compulsory vaccination is in force but in 
comparatively few parts of India. That compulsory vaccina- 
tion should not have been extended long ago to all settled 
districts is much to be regretted. One of the most easily 
preventible diseases as smallpox is, there is no reason beyond 
inertia and lack of administrative vigour why it should not 
be prevented. 

Fevers.—Fevers constitute a heterogenous group, in 
which little detailed information can be obtained. Of a total 
of 4 million deaths ascribed to this cause, nearly 3 million 
or 74 per cent. were recorded in Northern India, comprising 
the N.W.F.P., Punjab, Delhi, U.P., B. & O. and Bengal. 
As usual, Madras, Bombay, and Burma recorded low mortality. 
But 65 per cent. of the total mortality in Bengal and 6574 
per cent. of the total mortality in Assam was due to fevers. 
In rural areas, 3} million deaths were registered, and nearly 
200,000 in urban areas. As usual, rural deaths much exceeded 


the urban in all Provinces. 
Malaria.—Apart from deaths in hospitals and dispen- 


saries, information as to mortality from malaria is scanty and 


unreliable. The general belief that approximately cne-third 
of all deaths recorded as due to fevers are in fact due to 
malaria does not appear to be an over-statement of the 
position. 


The total estimated death from malaria during the year 
This figure, however, excludes the mortality 
This mortality is believed to 
malaria are 


were 
caused by malaria indirectly. 
be fairly high, for the debilitating effects of 
partly responsible for the large number of deaths recorded as 
pneumonia, dysentery, etc. 


I, 300,000. 


due to influenza, 


Lt. Colonel Sinton, Director of the Malaria Survey of 
India, summarizes the position in regard to mortality from 
malaria in the following conclusions :— 

(1) ‘‘ In ordinary years, malaria is responsible directly 
for at least 1,000,000 deaths each year, and, in 
years when severe regional epidemics occur, this 
figure may be increased by another quarter to 


half a million. The fatal effects of the disease 
fall chiefly on children and infants. The local 
distribution of the mortality may be markedly 


increased by conditions of economic stress. 


(2) ‘‘ Apart from direct mortality due to malaria, it 

has also a marked indirect action by lowering 

the general vitality of its victims, whereby many 

of them become more liable to contract other 
diseases, from the effects of which many of them 
die at a later date. 

(3) ‘‘ There seems little doubt that malaria, by its 
combined direct and indirect actions, is respon- 
sible for at least 2,000,000 deaths each year in 
India.’’ 


There is some reason to believe that no more than 1/ 10th 
of the persons suffering from malaria in India actually receive 
If this be so, then 
110 millions 


treatment in hospitals and dispensaries. 
the total cases of malaria must have been over 
in 1934. The Director of the Malaria Survey of India con- 
siders ‘‘ there is very considerable evidence to show that, 
at least 100,000,000 individuals suffer yearly from malaria in 
British India alone, and that this is probably a moderate 
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estimate. In addition to these, there is an indirect morbidity 
pre-disposed to by this disease which may be between 25 and 
75 million cases.’’ 

Major-General Sir John Megaw, late Director-General, 
I.M.S., on the basis of an enquiry made by him in 1933 
from medical officers stated ‘‘ the number of persons who 
suffer every year from malaria in India is not less than 50 
millions and may easily exceed 100 millions in some years.’’ 

Of over 11} million cases treated in hospital during the 
year, 15 per cent. were from malaria, and it appears that 
of all diseases this is the most general cause of human 
distress and economic loss in India. 

Whilst large parts of India are malarious, all are not 
The plains of Central and Western Bengal, most 
of Assam, the Dooars, the Terai of the United Provinces, 
the hilly submontano slopes of the Eastern and Western 
Ghats are all very malarious places, but the plains of the 
United Provinces and the Punjab, though they may be at 
times extremely malarious, are not always so. Malaria rarely 
occurs in the hills above 5,000 feet, but several of the most 
malarious parts of India are in the valleys running into the 
hills at a level of 1,500 to 2,000 feet. 


equally so. 


The effects produced Lloyd 
Barrage scheme on the incidence of malaria in Sind have 
recently been considered, and the principal factors which 
have produced an adverse effect are stated to be a rise 
in the sub-soil water level in many areas, actual or threatened 
water-logging of the soil in certain areas, seepage from some 
of the new canals, the cutting off of sections of certain of 
the old canals thus forming prolific anopheline ‘breeding 
grounds, the formation of a ‘ lake’ above the Barrage, with 
a corresponding rise of the subsoil water level along the 
course of the Indus, and an extension in rice cultivation in 
areas outside the Barrage Command in Northern Sind. 


by the operation of the 


Anti-malarial measures.—The sums spent on anti-malarial 
measures in 9 Provinces for which figures are available, are 
approximately as follows :— 


Delhi eae .. Rs. 31,000 
C. P. oes ae 42,000 
Madras = Sele a sais 57,000 
Assam van ae 67,000 
Bengal a8 «oo =. 9- §500,000 
Bombay aa ee toe 55,000 
Coorg oa aaa ae 7,000 
Burma $e6 ~<a 47,000 


Most of this expenditure was on quinine. 


Under present arrangements, the quinine and cinchona 
febrifuge requirements of Bengal, B. & O. and Assam, as 
well as the Indian States within their geographical limits, 
are met from the Bengal Government Quinine Factory at 
Mungpoo. The Punjab and the United Provinces also obtain 
a part of their supplies from this factory. The main supplies 
for the Punjab, including its States, and for the United 
Provinces, Rajputana, N.W.F.P., Baluchistan, Delhi and 
Gwalior comes from the Government of India stock under the 
control of the Director, Botanical Survey of India, Calcutta. 
For the rest of British India and the remaining Indian States, 
supplies are obtained from the Madras Government Factory 
at Naduvattam. 
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During the year 1934, 26,244 lbs. of quinine, 18,886 Ibs. 
of cinchona febrifuge, and 20 lbs. of totaquina were issued 
free and 11,202 lbs. of quinine, 3,656 lbs. of cinchona febri- 
fuge and 2,415 lbs. of totaquina were sold. 


Dysentery and Diarrhea.—Of the total number of 
deaths, about 285,000, from dysentery and diarrhoea, 148,000 
occurred among males and 137,000 among females. 


Conditions of urban life seem to favour the spread of 
these diseases and amongst these mention may be made of 
defective conservancy arrangements, bad water supplies, and 
overcrowding of the city life. Except. in Delhi Province, 
the urban death rate was higher than the rural in every 
Province, the urban rate for the whole of British India 
being 2°1 and the rural o-g. In the Punjab most of the 
municipalities which were content to entrust their conserv- 
ancy arrangements to contractors, record a comparatively 
higher dysentery death rate than those which carried out the 
work themselves. 

Enteric fever.—Deaths numbered 
about 86,000. The the 
urban areas, where it is ascribed to infected water supplies, 
contaminated food and flies. The generally unsatisfactory 
condition of water supplies, conservancy and drainage are all 
important factors in this connection. 


fever 
endemic in 


from enteric 


disease is said to be 


rate 
respiratory diseases in British India was 1°8. 
increased mortality from this disease is attributed to the 
greater prevalence of influenza, which alone was responsible 
for about 48 per cent. of the deaths classified as respiratory 
diseases. 

Tuberculosis.—The wide of tuberculosis of 
recent years must in a_ considerable due to 
increase of urbanization and the environmental factors asso- 
ciated therewith, producing overcrowding and other conditions 
which predispose to this disease. The present position would 
appear to be that, whereas the towns are heavily infected, 
and their residents tuberculised to some extent, the rural 
population for the most part have not yet experienced the 
full force of the disease. A much greater spread cf tuber- 
culosis among the rural population, facilitated by the rapidly 
increasing means of communication, is therefore a very likely 
thing to happen. 


per mille from 
In Bengal the 


Respiratory diseases.—The death 


distribution 
measure be 


Generally speaking, the population of India are highly 
susceptible to tuberculosis, and amongst most of them the 
disease takes a virulent form and runs a rapid course. En- 
vironmental sanitation in India is definitely backward, and 
in particular the housing problem is exceedingly difficult. 
Many urban areas have bad or indifferent building Lye-laws, 
and there is a tendency to enforce these, such as they are, 
very inadequately. Year by year, housing conditions are 
created in many towns favourable to the rapid spread of 
tuberculosis. The problem ultimately is one of improving 
housing in urban areas with all that this connotes in the 
way of space, sunlight and fresh air. To tackle the problem 
from any other aspect than this is to begin at the wrong 
end. It is beyond the financial resources of the country to 


build hospitals and sanatoria to house our countless cases of 
tuberculosis, unless we can reduce markedly the number of 
fresh cases infected each year, by improvement of environ- 
mental conditions. 


The importance of good nutrition too 
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cannot be over-stressed, but there is evidence of increased 
attention being paid to this vitally important subject. 


In the previous year, Sir John Megaw, Director-General 
of the Indian Medical Service, estimated that there were 
probably two million cases of tuberculosis in India. His 
conclusions are that tuberculosis is very widespread throughout 
the villages of India, but is specially serious in Bengal, 
Madras, the Punjab and Bihar and Orissa. Pulmonary tuber- 
culosis seems to be much more common than extra-pulmonary 
except in the United Provinces and Bombay. The low 
incidence in the Central Provinces is remarkable, and is 
perhaps associated with the sparse distribution of the popula- 
tion and with defective means of communication. Tuber- 
culosis is well known to be exceedingly prevalent in the cities 
and large towns, but little is known as to its incidence in 
rural areas. It seems likely that the disease is increasing 
steadily and rather rapidly, and the estimate of just over 2 
million cases as a whole is probably much too low. The 
proportion of tuberculosis cases to total cases treated in 
hospitals, which is 0°3, is probably the best indication of 
the relative incidence of tuberculosis. 


The scanty statistics of deaths from tuberculosis as are 
available, show that there were nearly 51,000 deaths from 
tubercle of the lungs, of which 31,000 were rural and 20,000 
urban. The largest number of deaths, namely about 23,000, 
being from Bombay, Bengal coming next with nearly 15,000. 
In Delhi, 8-3 per cent. of the total deaths were from tuber-~ 
culosis. In Bombay city, where 74 per cent. of the popula- 
tion lived in single rooms at the time of the 1931 census, 
1°6 per mille of deaths were due to tuberculosis. Madras city 
records a death rate of 1°4 per mille from tuberculosis of the 
lungs, while in part of Lahore, where a tuberculosis survey 
has recently been carried out, 311 cases were detected in a 
population of 8,269, which works out at 3°75 per cent. 

Although mortality figures, differentiated according to sex, 
are not available, the fact that females are more severely 
infected than males is evident from the high female death 
rates from respiratory diseases. 

The King George’s Thanksgiving (anti-tuberculosis) Fund 
is the only All-India organization dealing with tuberculosis. 
The Fund has a Central Committee and branches in the 
Provinces, and concerns itself both with prevention and 
treatment, and, in addition to carrying out propaganda, 
provides training for medical men in tuberculosis work. The 
local voluntary organizations doing anti-tuberculosis work 
number 24, and the institutions which provide for the treat- 
ment of tuberculosis number 29. 

Hookworm.—Of the number of cases suffering from hook- 
worm treated in British India, much the highest number, as 
usual, was recorded in the Madras Presidency. In a total 
of 211 thousand, nearly 166 thousand come from Madras, 
22 thousand from Bihar and Orissa and 6 thousand from 
Bengal. 
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The rural sanitation compaign in Madras continued its 
antihookworm activities. Cinema shows, lantern lectures and 
talks were given to huge audiences; over 193,000 treatments 
for hookworm were given by rural sanitation dispensaries and 
other staffs, while 2,500 new latrines were built mainly in 
Madura district. A survey in some of the districts revealed 
a very high incidence rate, hookworm being found in 90 per 
cent. of the stools specimens examined. 


Leprosy.—Although leprosy has been known in Indian for 
over 3,000 years, census enumerations have been the sole 
index of the extent of its prevalence since 1872, when the 
first census was taken. But the census figures are not always 
reliable, only the most advanced and obvious cases being re- 
gistered by lay enumeraters. In 1925, the Indian Council of 
the British Empire Leprosy Relief Association, otherwise 
known as the BELRA, was formed, with an endowment 
yielding an annual income of nearly Ks. 1} lakhs. In early 
years, this organization, through its provincial branches, con- 
fined its activities to research, propaganda, and the training 
of doctors. But in 1927, it began experimental surveys of 
selected areas to find out the relative incidence of leprosy 
in different parts of India, the class of people among whom 
it was most rife and the causes of high incidence. The areas 
surveyed included 4,560 villages in 30 districts and 66 muni- 
cipal towns. Amongst the main conclusions arrived at were 
the following, (1) that leprosy was much more prevalent in 
India than was formerly supposed; probably a _ million 
cases would not be an over-estimate; (2) that leprosy was 
most’ common in semi-aboriginals or aboriginals who left their 
tribal seclusion and hired themselves out to  agriculturists 
or to industrial concerns. As a sequal to these surveys, a 
network of clinics has sprung up in endemic areas of which 
34 are in the Punjab, 118 in the United Provinces, 15 in 
Bihar and Orissa, 164 in Bengal, 28 in the Central Provinces, 
36 in Bombay, 405 in Madras, and 171 in Assam. 


The Mission to Lepers founded by Mr. Wellesley Bailey, 
60 years ago, is another important private organization which 
is devoting itself to the care and treatment of lepers. The 
Mission has now 36 homes throughout India. Through the 
generosity of the Indian Council of the BELRA and _ the 
authorities of: the Calcutta School of Tropical Medicine, 
training in modern methods of treatment has for some years 
been provided in Calcutta, and during the five years ending 
1934, 436 doctors have been so trained. 


As a result of the detailed research survey work carried 
out in India during the past ten years, the leprosy problem 
has been defined and its dimensions gauged. Treatment has 
been substantially improved. Early cases now come forward 
far more readily than formerly. But we still lack a sure 
satisfactory cure for the disease and a solution of the 
segregation problem. 
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An account of the steps taken to combat disease and 
mortality in India is given in the Public Health Commis- 
sioner’s report for 1934. Amongst other things, these steps 
include provision for the treatment of diseases, training in 
medical science and practice and researches to find out 
remedies. 


HOSPITALS AND DISPENSARIES 


At the end of 1934, there were in British India 6597 
hospitals and dispensaries, following the modern system of 
treatment, of which 1,356 were in Madras and 1,310 in 
Bengal. The Punjab possesses the next highest number 
namely 969, Bihar and Orissa is the fourth with 690; the 
United Provinces comes next with 686, and the number in 
Bombay is 533. On an average, 41,800 persons were served 
by each of these institutions, the averages for tural and 
urban institutions being roughly 58,500 and 12,000 persons 
respectively. Of these institutions 5,202, or 79 per cent., 
were maintained either by Government or local authorities 
or both, and only a small number, 7.e., 545, or 8 per cent., 
were financed, managed or controlled by private organizations. 
Of the total nearly four thousand and a quarter were in 
rural areas and the rest in urban. In rural areas facilities 
for medical relief remain very inadequate, the small Province 
of Coorg standing out as the area in which rural medical 
relief is the most developed. 

The number of beds available in all classes of institutions 
were nearly 72,000, of which 46,000 were for males and the 
‘rest for females. The number of patients treated were 
75,500,000 of which 48,500,000 were males and the rest 
females. The low figures of females treated by no means 
connotes relative healthiness of the female population but is 
ascribable partly to the prevailing purdah system and partly 
to the inadequacy of indoor accommodation for females. 

Facilities for the treatment of women exist in all classes 
of institutions, but the numbers of hospitals and dispensaries 
exclusively for women are not very many, those maintained 
or aided by Government or by local funds numbered 78 in 
the United Provinces, 41 in Madras, 4o in the Punjab, 14 in 
Bengal, 11 in the Central Provinces, 8 in Bombay, 5 each in 
‘‘ Bihar and Orissa’’ and Burma, and 4 in N.W.F.P. Of 
these 206 institutions, 30 were State-public, 99 local and 
municipal fund, 74 private-aided. These hospitals and dis- 
pensaries are mostly located in headquarters and other urban 
centres and some provide only outdoor treatment. 


INCOME AND EXPENDITURE 


The total income of hospitals classed as State-public, 
local and municipal fund, and private-aided, was during the 
year nearly Rs. 43,000,000 of which over Rs. 1} crores came 
from contributions made by Government and nearly Rs. 1} 
crores from contributions by municipal and local funds. 


The total expenditure on these institutions was nearly 
Rs. 3} crores, of which Rs. 95} lakhs was on medical officers, 


Rs. 36} lakhs on nurses, Rs. 304 lakhs on diet, and Rs. 49} 
lakhs on medicines. 


MEDICAL PERSONNEL 

The medical personnel in different’ Provinces during the 
year consisted of 179 I.M.S. Indian Medical 
Department Officers, 32 Women’s Medical Service Officers, 
1,750 salaried medical graduates, and 6,437 licenciages. The 
practice of associating selected private medical practitioners 
with the staffs of Government schools in an honorary capacity 
is gaining in popularity throughout the Provinces. In addi- 
tion, newly qualified medical graduates and licenciates are 
being employed in increasing numbers as honorary surgeons 
and house surgeons in headquarters hospitals. 


officers, 90 


NURSING SERVICES 

Progress in the development of nursing services is slow, 
largely on account of the lack of suitable candidates and 
the relatively low esteem in which the profession of nursing 
is held among the middle class Indians. As a result there 
is considerable shortage of trained nurses and the salaries are 
relatively high. It is gratifying, however, that in Madras 
the Nursing Service is more popular and many suitable candi- 
dates are said to be seeking training, each training centre 
having a waiting list. Burma, too, takes a high position 
amongst the Provinces of India in respect of the quality of 
midwives. During 1934, there were 3,697 
in hospitals, of which 3,486 worked in 
in rural. The nursing services in rural 
The total expenditure on 


and 
nurses employed 
urban areas and 211 
areas are developing very slowly. 
nursing during the year in State-public, local and municipal 
fund and private-aided hospitals was Rs. 354 lakhs for nearly 
11 lakhs of indoor patients, the expenditure on nursing per 
case treated being Ks. 3-4-6. 

Subsidized practitioners.—Considerable progress has been 
made during the preceding decade in extending medical relief 
to remote rural tracts, notably in the Punjab and Madras, by 
means of subsidies to private practitioners. 

Here is an outline of the Punjab scheme :— 

A private practitioner is placed in charge of a dispensary 
and is given Rs. 25 per mensem by way of a subsidy. 
The practitioner thus placed in charge of the dispensary is 
not liable to be transferred to: another dispensary without 
his consent but in other respects is subject to the same 
conditions as the whole time medical officers in charge of 
rural dispensaries. A whole time dispenser who is an employee 
of the District Board is appointed to the dispensary on a 
salary of Rs. 25 p.m. and a grant of Rs. 500 per annum 
is given for drugs and instruments. The total cost of such 
a dispensary is thus Rs. 1,100 against Rs. 2,500 of a rural 
dispensary under the existing scheme. The practitioner has to 
make his own arrangements for menial servants and for any 
miscellaneous expenditure connected with the dispensary. He 
is also entitled to charge for medicines supplied to patients 
other than the very poor in accordance with a scale which 
lays down the maximum chargeable in this manner. 


its nurses 
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In some other Provinces also schemes of medical relief 
on similar lines have been introduced to suit local conditions 
and requirements. 


Mental hospitals.—The Census of 1931 places the number 
of insane persons in British India at nearly 98,000—60,000 
males and 38,000 females. There were 19 mental hospitals 
for the housing of insane persons, which were maintained at 
a cost of about Rs. 35 lakhs during the year. These hospitals 
had accommodation for only 9,518 patients and could house 
during the year only 13,506 insane persons, of which nearly 
10,500 were males and 3,000 females. 

The apparent disparity between the incidence of insanity 
between males and females is stated to be attributable partly 
to the natural tendency to conceal female cases and partly 
to the fact that women, leading a more sheltered life, are 
less subject to anxiety and less liable than men to indulge 
in excesses of various kinds. 

Insanity is an affliction of the adult period, and an 
analysis of the total admissions into hospitals shows that 74 
per cent. were between 20 and 4o years of age, and nearly 60 
per cent. were Hindus and 21 per cent. Muhammadans. The 
high incidence amongst females in these ages was evidently 
due to the strain of child-bearing; that among males corres- 
ponds to the period of entry into family life and the associ- 
ated cares and worries. 

Latest methods of treatment and skilled nursing are 
provided at the European Mental Hospital, Ranchi. 

Medical Education.—There are 10 Medical Colleges in 
British India, of which Bengal, Bombay and Madras have 
2 each, and the Punjab, Delhi, the United Provinces and 
Bihar and Orissa 1 each. 

The medical schools in existence in British India number 
28 and are distributed as follows: Bengal 10, Madras 3, 
Bombay 5, U.P. 2, Punjab 2, B. & O. 2, Burma 1, C.P. 1, 
Assam 1 and C.I, 1. The Director-General, Indian Medical 
Service, in a note about these schools says that none of 
them have quite attained the desired standard, several are 
deplorably deficient, the two principal defects in most schools 
being overcrowding in the number of students and deficiencies 
in equipment. 

Research.—Important researches and medical investiga- 
tions during the year were conducted at the Central Research 
Institute, Kasauli, the All-India Institute of Hygiene and 
Public Health, Calcutta, the School of Tropical Medicine, 
Calcutta, the Haffkine Institute, Bombay, the King Institute 
of Preventive Medicine, Madras, the Pasteur Institute of 
India, Kasauli, the Pasteur Institute of Southern India, 
Coonoor, the King Edward VII Memorial Pasteur Institute, 
Shillong, the Burma Pasteur Institute and Bacteriological 
Laboratory. During the year, roughly 600,000 c.c. of pro- 
phylactic cholera, 350,000 c.c. of prophylactic T.A.B., 20,000 
c.c. of prophylactic influenza vaccine, besides more than 
19,000 doses of various other vaccines were issued from the 
Central Research Institute, Kasauli. The Institute also 
manufactured during the year nearly 6,000 tubes of anti- 
venine, 14,000 tubes of normal horse serum, and 1,000 tubes 
of high titre (diagnostic) serum. 


Indian Research Fund Association.—In addition to the 
researches conducted at the Institutes named above, important 


9 


FIGHTING INDIA’S DISEASES 485 


investigations in malaria, plague, cholera, kala azar, leprosy, 
nutrition, tuberculosis, vaccines and helminthology, besides 
numerous other enquiries were conducted under the aegis of 
the Indian Research Fund Association. The researches were 
of such far-reaching importance, that it is difficult to pick 
out any in preference to others. 

A large amount of material was collected for the study 
of post-epidemic conditions, endemic conditions and the effects 
of the Sukkur Barrage on the incidences of malaria. 


Amongst the anti-malarial measures studied, there were 
Paris Green dusting in villages, use of larvicidal fish, des- 
truction of larvae in streams and irrigation channels and 
relative values of spraying mixtures for killing adult mosqui- 
toes. Investigations were also conducted into the relative 
clinical efficacy of totaquina as compared with quinine, the 
effect of climatic conditions upon the toxicity of plasmoquin, 
and new qualitative and quantitative tests were made for 
atebrin. 


Experimental work was carried out on methods of testing 
the virulence of plague cultures and a standard test has now 
been devised. A study of the relative protective value of 
different plague vaccines was also made, The work on 
cholera bacteriophage was continued and the provisional con- 
clusion was reached that the prophylactic administration of 
phage was effective in reducing the rate of attacks from 
cholera, 

‘‘ Leprolin ’’ was tried in the treatment of leprosy and 
in resistant cases with limited lesions it gave excellent results. 

Investigations in nutrition included metabolic studies 
made to ascertain the extent to which cereal grains in common 
use in India favour or disfavour the retention of calcium, 
magnesium and phosphorus. 


Amongst other enquiries mention may be made of the 
indigenous drugs and the drug addiction enquiries by Lt.-Col. 
Chopra which have been in progress for a number of years. 

Medical Intelligence.—An account of the organized activi- 
ties to combat disease cannot be complete without mention 
of the steps taken to obtain medical intelligence and to 
keep out disease from coming in. The office of the Public 
Health Commissioner continued to function as the epidemiolo- 
gical bureau of the Government of India and issued epidemio- 
logical returns every week. India also actively participated 
in the activities of international health organisations such as 
the Office International d’ Hygiene Publique, Paris, the 
Singapore Bureau, League of Nations, Health Section of the 
League of Nations, Geneva and the Congress of the Far 
Eastern Association of Tropical Medicines, held at Nanking, 
China, in October, 1934. 


Steps were also taken in the Ports of Bombay, Karachi, 
Calcutta, Madras and Rangoon and Aden, to keep out 
diseases which might otherwise come in with travellers from 
abroad. For this purpose effective public health organizations 
were maintained at each of these ports. Recently, it may be 
remembered, elaborate quarantine arrangements have been put 
in operation at the air port of Karachi so that person 
travelling from Africa, which is the endemic home of yellow 
fever, may not carry the disease into India. Should yellow 
fever happen to be introduced into India, the disease would 
be so appalling, says the Public Health Commissioner, that 
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it might well cripple the country for a generation. An idea 
of the magnitude of the danger with which India was faced 
may be had from the fact that not merely are all factors 
which make for a rapid spread of the disease present 
but as a result of development of rapid aerial communication 
India is now only a few days distant in time from Africa and 
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infected persons travelling by air from Africa can arrive in 
India well within the incubation period of the disease. 
Another danger is the possibility of infected mosquitoes being 
carried by air craft travelling direct from Africa to India 
and stringent precautions are now enforced to eliminate this 
danger as far as humanly possible. 


BOOK REVIEWS 


INFANT NUTRITION—-By Wituiams McKim 
Marriott, B.s., M.D., published by C. V. Mosby 
Company, St. Louis, U.S. A., 2nd Edition, 1935. 


This handy and lucidly written book should be of 
great service to students and general practitioners for 
whom it is intended. 

The book consists of thirty-two chapters and 
covers growth, metabolism, digestion and feeding of 
infants; composition of milk and special foods, e.g., 
evaporated, proprietary, lactic acid and protein milk 
and important diseases of infancy and childhood such 
as diarrhea, rickets, tetany, etc. There is 
special chapter on vitamins. Roentgenograms, tables 
for feeding, graphs and formule for artificial feeding 
are given and are of value. 


also a 


Tables for artificial feeding with cow’s milk are 
given in some detail. Quantity per feed advocated 
by the author seems a little too much up to the age 
of 4 months; for instance he says that an _ infant 
aged 2 months should take 44 0z. of diluted milk per 
feed. It is our practice based on advice by pedia- 
tricians of note that a child should have an ounce 
more than its age in months per feed, e.g., a child 
of 2 months should have 8 oz. and a child of 2% 
months 34 oz. of milk and so on till the child has 
8 oz. per feed. After this, of course, quantity per 
feed is not increased but the concentration is in- 
creased. In this last principle, the author’s opinion 
coincides with that of ours. 

The formule for lactic acid milk, protein milk 
and butter-flour mixture (Czerny-Kleinschmidt) are 
given. It would have been very much appreciated 
if some of the other useful artificial foods, e.g., 
various Topflerei, Aplona apple diet, etc., were des- 
cribed and formule for the same included. It seems 
to us that too much importance has been given to 
evaporated and dried milks but of course the condi- 
tions are not the same in U. S. A. and in India. 


The author has advised cow’s milk to be diluted with 
water only, even after completion of the 5th month. 
Our experience is that children digest milk better if 
diluted with barley, sago or oats-water after the 5th 
month when the milk should be given in more con- 
centrated form. 

The metabolism is lucidly written 
and is very much to the point without going into 
confusing details. 

The author says in the section on vitamins that 
vitamin D deficiency in diet is the cause of rickets. 
Von Pfaundler is of opinion that this disease is due to 
want of actinic rays—a condition of ‘‘anactinosis’’ 
and not due to want of vitamin D in food (vide, 
Lehrbuch Der Kinderheilkunde, edited by KE. Peer, 
10th Edition, pp. 186-87). 

Again in the chapter on rickets the author says: 
‘ Diet plays an important role in the causation of 
rickets... The most important single factor in the 
diet in relation to the development of rickets is 
vitamin D. Human milk contains no more of this 
vitamin than does cow’s milk, but the majority of 
artificially fed infants receive less milk than breast- 
fed infants. There is some evidence that vitamin D 
is less well absorbed from cow’s milk than from human 
milk, ete.’’ Obviously he is of opinion that vitamin 
}) in milk fat, specially of human milk, is sufficient to 
prevent the occurrence of rickets, but Ernest Frenden- 
berg of Marburg writes: ‘‘ The protection in infantile 
rickets by butter, cream or ordinary milk is out of 
the question.’’ The opinion is based on _ various 
experiments and observations which are fully de- 
scribed by him (vide The Disease of Children by 
Pfaundler and Schlossmann, English Translation by 
M. C. Peterman, sc.B., A.M., M.p., American Editor- 
in-Chief, 1935, pp. 77—78, Vol. II). It is only when 
the lactating mother or the cow is fed on irradiated 
ergosterol that the milk is at all rich in antirachitic 
principles. The diet of an infant has certainly some 


chapter on 
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effect in bringing on rickets but it is of minor 
importance. This can be proved by the fact that 
antirachitic principle is naturally present in sub- 
stantial quantity only in fish-liver oil and in yolk of 
egg; these two do not usually form main items of 
diet of infants at the age when they are likely to 
develop rickets. That rickets is a disease 
perate countries, i.e., regions between the 40th and 
the 60th degrees of latitude, that it occurs in its 
severest form during the winter months when the sun 
does not reach a height of 35 degrees even in midday 
in the temperate countries and that the disease ix 
hardly ever seen in the tropics are sufficient proofs 
that sunlight rich in ultra-violet radiation is the 
most important antirachitogenic factor. The relation 
of healing of rickets and sunlight is ably represented 
by Schimorl in a curve to be found in the Diseases of 
Children by Pfaundler 
translation, Vol. IT, 1935, on page 74. 


of tem- 


and Schlossmann, English 
However, in spite of some difference of opinion 

with the author, we consider this little book to be 

instructive and useful. 

Martrayke Bose. 


THEORY AND PRACTICE OF PSYCHTIATRY—By 
Witiiam §. Saber, published by C. V. Mobsy Com- 
pany, St. Louis, U. 8. A., First Edition, 1936, Royal 
8 Vo. size, pages 1231 + xxii. 


The author of the book is the Chief Psychiatrist and 
Director of the Chicago Institute of Research and 
Diagnosis, and is connected with several psychiatrical 
He is 


also author of several popular books on Psychiatry. 


and other scientific associations in America. 


The book under review is a voluminous 


having more than 1200 pages and is meant to be a 
complete text and reference book, treating all phases 


one, 


of psychiatry and providing a glossary, that is equi- 
valent to a dictionary of psychiatry. It is a 
ence work, which is written in such a simple style and 
lucid way, that while it is written the 


teachers, 


refer- 


mainly for 
physician, it will be found serviceable to 
ministers and psychologists. 

It is meant to be a broad-minded text, not 
committed to any special school of psychiatric prac- 
tice. 
ment of mental, nervous, emotional and personality 
disturbances than to the insanities. 


It is meant to contain the commonsense treat- 


author 
“ The 


what the 
concepts of 


The book in general follows, 


denominates the psychiatric 
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American School of Psychiatry. But the views of 
this school of psychiatry has not been clearly indi- 
vated by comparison and contrast with other sectariw 
psychologic schools as those of Freud, Adler, Jung, 
Watson, McDougall and Gestalt. A reason for this 
is given by the author of the book as *‘ The American 
School of Psychiatry is evolving and with passing of 
each decade, more and more of its practitioners are 
coming to agree upon certain fundamentals of psy- 
chiatric procedure.’’ By this, the learned author 
admits that the eclectic attitude of American psychia- 
trists is not yet fully developed, and we have to 
ait and see, what ultimate shape it takes. ‘The 
American School of psychiatry as dealt with in this 
book, appears to be a kind of modification of the 
psycho-analysis of the Freudian School by a new 


critical approach, which may not be bound by 
dogmatic beliefs and the author has denominated 


“sé 


this attitude of American psychiatrists, as middle 


of the roaders.’’ The author has tried to work out 


this attitude in his book. 


The following is an observation of the author 
regarding the psycho-analysis of Freud :— 
‘** Subsequent observers did not find hysterics 


behaving as did Charcoat, | believe that fifty or 
seventy-five years from now, psychiatrists will look 
back upon the present psycho-analysis in vogue in a 
similar manner; that is, they will perceive that much 
of the sex flavour characterizing the psycho-analytic 
technic was injected into the picture because of the 
firm, almost religious faith, which so many psycho- 
analysts. have in Freudian postulates.’’ 

On the other hand, Freud has stated in his book— 
“An autobiographical Study ’’ (pages 94 and 95): 

*“TIn 1909 G. Stanley Hall 
me to America to go to the Clark University... I 
stepped on to the platform at Worcester to deliver 


invited Jung and 


my ‘‘ Five Lectures in psycho-analysis......’" It has 
visit....... Unfortunately, 
however, it has suffered a deal 
watered down...... In America, too, it 

conflict with Behaviourism, a theory which is naive 


not lost ground since our 


great from being 


has come in 
enough to boast that it has put the whole problem 


of psychology completely out of count.’’ 


These remarks of Freud made pretty long ago, 
are found applicable to the book under review, 


written only last year. 

Besides the historical introduction, the five parts 
of the book each about 200 pages, the 
following main subjects.—(1) Theory of Psychiatry, 


deal with 
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(2) Personality Problems, (8) The Neuroses, (4) The 
Psychoses and (5) Psycho-therapeutics. 

These main subjects have been further sub- 
divided into different psychological topics and dealt 
with in as many as seventy-seven chapters of the 
book. 

A number of popular topics as Philosophies of 
Life, Habit and Self-control, Play and Recreation, 
Rest and Relaxation, Telepathy-Mind-reading have 
been written in a way, as to be valuable and charin- 
ing popular articles. 

In fact almost all the topies of the book have 
been written after a great deal of study and research, 
and in «a style easily intelligible, and with 
painstaking arrangement, so that the main points 
of the topics can be easily ascertained by looking 
through the headings in big types, and all the inform- 
ations have been carefully condensed in such a way 
that there is no unnecessary wastage of time in reading 
any subject in the book. We trust our readers who 
have interest in psychiatry will find in it a very use- 
ful and excellent reading monogram on the subject. 

Sarast Lat SArKAr. 


PHYSICAL THERAPEUTIC METHODS IN 
OTOLARYNGOLOGY—By Apranam R. HovLienper, 
M.D., F.A.C.8., published by C. V. Mosby Company, 
St. Louis, U.S. A., First Edition, 19837, Royal 8 vo. 
size, 442 pages with 189 illustrations. 

The book under review is a very welcome treatise 
on the subject of electro-therapeutics in the various 
diseases of Kar, Nose and Throat. The author must 
be highly complimented for the clear and lucid expo- 
sition of the fundamentals of the therapy detailed in 
the first seven chapters of the book and they are 
sure to make a very interesting reading even to the 
most disinterested advocates of these physical agents. 
The bulk of the book deals with the application of 
these agents in treating the various diseases of ear, 
nose and throat and a casual study of the text is 
bound to create an impression that too extravagant 
a claim is being made on the value of these methods 
of treatment in oto-rhino-laryngology. The author 
himself admits this in his preface and although he 
assures us that the work is based absolutely on his 
personal experience, if is no use concealing the fact 
that it will be some time before his methods can 
find general acceptance with the ‘conventional’ 
specialists. There is however no doubt that the 
author has been very frank in the advocacy of his 
method, clearly putting forward the indications and 
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the contra-indications of each therapy and it can be 
said without any reservation that the book will be of 
immense help not only to the otolaryngologist but 
to the radiologist-as well to whom some of the cases 
are. relegated for_the more complicated methods of 
electro-therapy. K. K. Guosn. 

A SYSTEM OF CLINICAL MEDICINE—By 
Tuomas Dixon Savitz, published by Edward Arnold 
& Co., London, Tenth Edition, 1986, Royal 8 Vo. 
size, pages 1114+ XXVIII. 

This book hardly needs any introduction; and we 
assure a warm welcome to the new edition. Since 
its very birth the treatise took a definite place in the 
field of medicine, the book fully deserving the popu- 
larity it has gained within the last few years. This 
book is essentially a practical one and shall be very 
useful to students and practitioners alike. The 
arrangement of the materials is admirable, language 
is fine and informations are thorough and up-to-date. 

The general plan of the book remains almost the 
same, there being numerous additions and alterations 
throughout to keep pace with the progress in medicine. 
The chapters on the endocrines, and the diseases of 
blood have been brought up to date. (A classification 
of the different blood diseases on modern lines would 
be certainly a valuable addition). Rare diseases like 
Pink’s disease, Von Gierke’s disease have been 
included. One of the best chapter is probably that 
on the Diseases of the Nervous System which is 
delightfully well written; one would hardly fail to 
appreciate the masterly way in which the whole 
chapter has been dealt. 

By way of adding a few minor criticisms we note 
that in describing the different kidney conditions the 
author still sticks to ‘‘Chronic Interstitial Nephritis ”’ 
which nomenclature should not persist in any recent 
book on medicine. The author mentions the cerebral 
attacks in hypertension as ‘‘ hypertensive encepha- 
litis.’’ Are these attacks really inflammatory? In 
discussing Graves’ disease it has been stated, 
** Lugol’s iodine solution in 5—10 m. doses twice daily 
while it is believed 
by most of the workers that iodine therapy in 
Graves’ disease should essentially be a pre-operative 
medication. 

The book has been adequately illustrated. The 
printing and get up are first rate. The book can 
undoubtedly be recommended to students and practi- 
tioners as one of the best books in clinica! medicine. 

S. C. CHarrersee. 








